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R E S U M E 
The work descr ibed in the t h e s i s c o n s i s t s of two p a r t s : 
(A) P a r t I deals with the a n a l y s i s of some indigenous seed f a t s , 
(B ) P a r t I I d e s c r i b e s the study of some r e a c t i o n s of iO-unde-
c e n o i c a c i d . 
(A) Nineteen o i l s from indigenous seeds belonging to d i f f e r e n t 
b o t a n i c a l f a m i l i e s have been analysed f o r t h e i r f a t t y a c i d composi-
t i o n by using the chromatographic and s p e c t r o s c o p i c techniques . 
The important f e a t u r e s of each f a t t y a c i d a n a l y s i s a r e enumerated 
below! 
( l ) Out of the four seed o i l s of the family Apocynaceae 
W r i g h t ! a tomentosa seed o i l contained an unusual u n s a t u r a t e d 
hydroxy a c i d as a major component. The s t r u c t u r e of t h i s a c i d 
was e s t a b l i s h e d as 9 - h y d r o x y - c x s - l 2 - o c t a d e c e n o l c ( s t r o p h a n t h u s ) 
a c i d . Wrightia o i l i s an unusually r i c h source of strophanthus 
a c i d {67%), 
( i i ) The two seed o i l s of the family Malvaceae and S t e r c u l l a c e a e 
were found to c o n t a i n m a l v a l i c a c i d ( l l . 7 % ) and s t e r c u l l c ac id 
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( 3 , 4 ^ ) r e s p e c t i v e l y . These a c i d s were i d e n t i f i e d by i . r . , 
n » m , r . , and combined TLC-GLC techniques , 
( i i i ) The f i v e seed o i l s of the family Coniferae were found t o 
be usual o i l s belonging to o l e l c - l i n o l e i c type of n a t u r a l o i l s . 
( i v ) The seed o i l s from f a m i l i e s ( S o l a n a c e a e , Compositae, 
Oleaceae^ CbenopodiaceaBf Verb&naceae^ Capparidaceae and 
Euphorbiaceae) were found t o conta in usual f a t t y a c i d s . Nyctanthus 
seed o i l ( O l e a c e a e ) c o n t a i n s o l e i c a c i d in a high propor t ion 
( 6 8 . 9 ^ ) , Hyoscyamus and J a t r o p h a seed o i l s c o n t a i n 7 1 . 1 and 69 .5% 
of l i n o l e i c r e s p e c t i v e l y . 
(B ) The work discussed in P a r t I I of the t h e s i s d e s c r i b e s 
the r e s u l t s of the following reactions: 
( a ) The Solvomercurat ion-demercurat ion s t u d i e s has been c a r r i e d 
out with lO-undecenoic a c i d using mercur ic a c e t a t e in presence 
of a 5 0 : 5 0 t e t r a h y d r o f u r a n - w a t e r medium, fol lowed by in s i t u 
reduct ion of the oxymercurial to obtain the hydrat ion product 
c h a r a c t e r i z e d as 10-hydroxyundecanoic a c i d . The above r e a c t i o n 
when c a r r i e d out in presence of methyl, e thyl and isopropyl 
a l c o h o l s and e thylene and propylene g l y c o l s as n u c l e o p h i l i c 
s o l v e n t s r e s u l t e d in the formation of the corresponding alkoxy 
and hydroxy e t h e r s r e s p e c t i v e l y . Use of a c e t o n i t r i l e y i e l d e d 
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the, amination p r o d u c t . I t i s found t h a t i n a l l c€ises e x c e p t 
i sopropyl a l c o h o l r e a c t i o n proceeded smoothly in the Markovnikov 
d i r e c t i o n . 
An at tempt t o o x i d i z e the hydroxy e t h e r s (XIX) and (XX) 
with Jones r e a g e n t l e d t o a v e r y i n t e r e s t i n g r e s u l t . I n s t e a d of 
the corresponding o x i d a t i o n p r o d u c t , 1 0 - k e t o u n d e c a n o i c a c i d i s 
obta ined which r e p r e s e n t s an unusual f e a t u r e of the r e a c t i o n . 
The r e s u l t s of S o l v o m e r c u r a t i o n - d e m e r c u r a t i o n r e a c t i o n s 
a r e shown in c h a r t - 1 , 2 and 3 , 
C H A R T - 1 . 
V = CH -(CH2)GC02H 
lO-undecenoic a c i d 
Br - CHg - CH - R 
Jr 
10 ,11-dibromoundecanoic 
a c i d 
Hg(OAc). 
THP + HGO 
> ACOHg - CH^ - CH - R 
OH 
NaOH 
i 
HC = 0 - R 
lO-undecynoic a c i d 
Hydrat ion 
A l k a l i n e NaBH, 
CHg - CH - R 
OH 
10-hydroxyundecanoic 
yk a c i d 
NaBH, 
t 
J o n e s o x i d a t i o n 
CHg - C - R 
iO-ketoundecanoic a c i d 
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C H A R T - 2 . 
CH3 - CH -(CH2)gC02H 
OR' Alkoxy e t h e r 
/N -
1 . Hg(0Ae)2 + ROH 
2 . Alkal ine NaBH^ 
3 . H"^  
HgC = CH -(CH2)gC02H 
1 . Hg(N03)2 + CH3CN 
2 . Alkaline NaBH 
3 . H"^  
CHg - CH -(CH2)gC02H 
NH« 
4 
10-aminoundecanoic a c i d 
CH 
R s CH3OH, CHgCHgOH, ^CH - OH 
CH, 
H«= -CHg, -CHg-CHg 
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C H A R T , 3 . 
HgC = CH -(CH2)3C02H 
1 . Hg(OAc)„ + CH_ - CH„ / CH„ - CH - CH 
6H OH OH OH 
2 . Alkal ine NaM, 
3 . H"" 
CH3 - PH - R 
> OH ^ . J o n e s . 
CH3 - CH - R 
f oxi d a t i on oxi d a t i on 
0 
l O - ( 2 ' - h y d r o x y - lO-ketouude-
ethoxy) undecanoic c a n o i c a c i d 
a c i d 
Alkal ine KMnO^  
o r 
CrOg-Pyridine 
) )H 
H 
CH^ 
1 0 - ( 2 ' - m e t h y l - 2 -
hydroxyethoxy) 
u n d e c ^ o i c a c i d 
CrOg-Pyridine 
CHg - CH - R 
R=(CH2)qC02H 
XO^H 
CHg - CH - R 
-CH. 
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( b ) The b o r o n t r i f l u o r i d e c a t a l y s e d rearrangement of methyl 
10 ,11-epoxyundecaiioate in dioxan r e s u l t e d in the formation of 
an unexpected c y c l i c product , methyl 1 1 , l i - e t h y l e n e d i o x y u n d e -
canoate and the expected methyl 1 0 , l l - d i h y d r o x y u n d e c a n o a t e . 
The r e a c t i o n s are r e p r e s e n t e d in Chart - 4 , 
^ C H A H T - 4 . 
- (CH2)sC02CH3 
Methyl 10 ,11-epoxyundecanoate 
•O 
Methyl 1 1 , 1 1 - e t h y l e n e -
di oxyun de c an 0 a t e 
( i ) MeOH/KOH 
( i i ) H* 
-0 I 
1 1 , 1 1 - e thylenedi oxy-
undecanoic a c i d 
B F g / B i o x a n 
HO - CH^ - (?H - ( C H 2 ) Q C 0 2 C H 3 
OH 
Methyl 1 0 , 1 1 - d i h y d r o x y -
undecanoate 
CH2N2 
HO - CH^ - CH - ( C H 2 ) g G 0 2 H 
in 
10 ,11-dihydroxyundecanoic a c i d 
Performic a c i d 
HgC = CH - i G ^ ^ ^ Q C O ^ B . 
10-undecenoic a c i d 
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I t i s i n t e r e s t i n g to note t h a t the at tempted r e a r r a n g e -
ment r e a c t i o n in case of a terminal epoxy f a t t y e s t e r l e a d s to 
an abnormal c y c l i c product r a t h e r than the usual carbonyl 
d e r i v a t i v e . A t e n t a t i v e mechanism f o r t h i s unusual r e a c t i o n 
has been suggested in the t e x t * 
The BPg c a t a l y s e d dimethyl s u l f o x i d e o x i d a t i o n of methyl 
10 ,11-epoxyundecanoate r e s u l t e d in the formation of e x c l u s i v e l y 
one isomeric ® < - k e t o l , methyl 1 0 - k e t o - l l - h y d r o x y u n d e c a n o a t e . 
The i d e n t i t y of the product and the p o s i t i o n s of hydroxyl and 
keto f u n c t i o n s were e s t a b l i s h e d by s p e c t r a l and degradat ion 
s t u d i e s of the p r o d u c t . The r e a c t i o n s are summarised in Chart - 5 , 
C H A R T .. 5 , 
PhCOgH 
HgC = CH -(CH2)gC02CH3 
Methyl 10-undecenoate 
-(CH2)3C02CH3 
Methyl 10 ,11-epoxyundecanoate 
\ 
BPg/DMSO 
H0-CH^-C-(CH2)gC02CH3 
Pb(OAc) 4 
Methyl 1 0 - k e t o - l l - h y d r o x y -
undecanoate 
MnO^/lO^ 
Y 
HOgC -(CH2)g-C02H 
S e b a c i c a c i d 
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( c ) The r e a c t i o n of hydrogen bromide in a c e t i c anhydride 
with iO, l l -d ihydroxyundecanoic a c i d r e s u l t e d in the formation 
of 1 0 - a c e t o x y - l l - b r o r a o and 1 0 , l l - d i a c e t o x y u n d e c a n o i c a c i d s 
c h a r a c t e r i z e d as minor and major products r e s p e c t i v e l y . 
The i n t e r e s t i n g f e a t u r e s of the above r e a c t i o n are 
( i ) Non-formation of the keto a c i d , r e p o r t e d e a r l i e r in the 
c a s e of nonterminal dihydroxy f a t t y a c i d s and ( i i ) methanolic 
potash h y d r o l y s i s of bromoacetoxy a c i d a f f o r d e d 1 0 - h y d r o x y - i i -
methoxyundecanoic a c i d i n s t e a d of the expected bromohydroxy a c i d . 
The above r e a c t i o n s are given in Chart - 6 . 
C H A H T - 6 . 
Zn 
-^flgC = CH -(CH2)gC02H 
lO-undecenoic a c i d 
Performic a c i d 
HO - CHg - pH -(GH2)gC02H 
OH 
10 ,11-dihydroxyundecanoic a c i d 
HBr + ACgO 
Br - CHg - CH - H 
6ac 
i O - a c e t o x y - l l - b r o m o -
undecanoic a c i d 
AcO - CH^ - CH - R 
OAc 
1 0 , l l - d i a c e t o x y -
undecanoic a c i d 
MeOH/KOH 
\/ 
H3CO - CH - CH - a 
IH 
10-hydroxy-11-methoxy-
undecanoic a c i d 
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INTRODUCTION 
In the p l a n t kingdom about 2 , 5 0 , 0 0 0 known s p e c i e s of 
h i g h e r p l a n t s are known to e x i s t . These comprise about 330 
known p l a n t f a m i l i e s . Much of the work on the f a t t y a c i d 
composi t ion of seed f a t s repor ted before 1960 are no l o n g e r 
c o n s i d e r e d highly r e l i a b l e . Quite divergent r e s u l t s of the 
r e i n v e s t i g a t i o n of the e a r l i e r , w o r k have appeared in r e c e n t 
t 
y e a r s due t o the use of new methods of o i l a n a l y s i s . I t i s 
now well e s t a b l i s h e d t h a t o i l s c o n t a i n i n g unusual f u n c t i o n a l 
groups o f t e n give unexpected responses to a n a l y t i c a l p r o c e -
dures in f requent use . This has l e d t o s i g n i f i c a n t advances 
in the s e p a r a t i o n , i s o l a t i o n and i d e n t i f i c a t i o n procedures 
employed in the f i e l d of f a t t y a c i d chemist ry . 
The v a r i e t y of products of o i l s and f a t s used in t r a d e 
and i n d u s t r y has given r i s e t o a s y s t e m a t i c survey of the 
p h y s i c a l , b i o l o g i c a l and chemical p r o p e r t i e s of seed o i l s . 
E x t e n s i v e programmes have been i n i t i a t e d in var ious c o u n t r i e s 
t o s e a r c h new i n d u s t r i a l raw m a t e r i a l s among the many o i l -
bearing p l a n t s tha t have l i t t l e o r no study of t h e i r chemical 
composi t ion . The p r e s e n t t rends i n d i c a t e i n c r e a s i n g use of 
seed o i l s as sources of chemical i n t e r m e d i a t e s t h a t can be 
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p u r i f i e d and p r o c e s s e d i n t o products of c o n t r o l l e d q u a l i t y . 
Desired o i l s f o r process ing might c o n t a i n a high c o n c e n t r a t i o n 
of an unknown a c i d having s t r u c t u r e s u i t a b l e f o r the p r e p a r a t i o n 
of useful d e r i v a t i v e s . Examples of such s t r u c t u r e s include 
oxygenated ac ids ( h y d r o x y l a t e d , k e t o n i c o r epoxydized) , unusual 
u n s a t u r a t i o n ( c o n j u g a t e d , a c e t y l e n i c or p o s i t i o n a l i s o m e r s ) , 
branched or c y c l i c a c i d s , and combinations of these s t r u c t u r e s . 
The development of s p e c t r o s c o p i c equipments and modem s e p a r a -
t i o n techniques have c o n t r i b u t e d much t o our r e c o g n i t i o n of the 
v a r i e t y of f a t t y a c i d s in e x i s t e n c e and of t h e i r molecular 
s t r u c t u r e . 
During the l a s t decade new and i n t e r e s t i n g r e a c t i o n s of 
f a t t y ac ids have been descr ibed t h a t provide new route t o the 
s y n t h e s i s of a v a r i e t y of f a t t y ac id d e r i v a t i v e s , j i n t e r e s t in 
t h i s f i e l d of f a t t y a c i d chemistry has been c r e a t e d by the 
at tempts to s tudy the r e a c t i v i t y of the p o l y f u n c t i o n a l f a t t y 
a c i d s and to f i n d c l u e s f o r the b i o s y n t h e s i s of e s s e n t i a l f a t t y 
a c i d s . The chromatographic procedures of s e p a r a t i o n and s p e c t r a l 
methods of s t r u c t u r e determination have encouraged r e s e a r c h in 
these a s p e c t s of f a t t y a c i d c h e m i s t r y . 
Fundamental and applied r e s e a r c h on indigenous o i l s and 
f a t s i s now considered t o be e s s e n t i a l f o r r a i s i n g the economy 
and f o r maintenance of n u t r i t i o n a l s tandards of the people of 
- 3 -
developing c o u n t r i e s , A s e a r c h f o r the major c o n s t i t u e n t s of 
seed o i l s o f f e r s promise of s u c c e s s f u l commercial e x p l o i t a t i o n 
of t h e i r major component a c i d s . Keeping in view these o b j e c -
t i v e s i t i s considered of i n t e r e s t t o make a s y s t e m a t i c study 
of the indigenous seed f a t s and t o study the r e a c t i o n s of 
f a t t y acids possess ing novel s t r u c t u r e s . A s u c c e s s f u l achieve-
ment of t h i s aim of r e s e a r c h would help to e x p l o i t the minor 
seed o i l s a v a i l a b l e in the country as well as to study the 
chemist ry of unusual f a t t y a c i d s . 
P A R T - I 
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Component F a t t y Acids of Seed P a t s 
Our present knowledge about the f a t t y a c i d composit ion 
of seed f a t s i s comparat ively of r e c e n t o r i g i n . In the y e a r 
1965 i t was reported^ t h a t from a l l h i g h e r p l a n t s l i p i d s of 
only about 900 s p e c i e s have been s t u d i e d f o r t h e i r average 
composit ion of t o t a l f a t t y a c i d s . This i s s t i l l only a t i n y 
c r o s s - s e c t i o n of the t o t a l number of Imown s p e c i e s a v a i l a b l e 
in n a t u r e . As a consequence of the p l a n t m a t e r i a l r e a d i l y 
a v a i l a b l e f o r s tudy, a l a r g e segment of seed l i p i d s could not 
be c h e m i c a l l y c h a r a c t e r i z e d . Much of the work r e p o r t e d e a r l i e r 
in the l i t e r a t u r e was based on c l a s s i c a l methods t h a t a r e no 
< 2 l o n g e r c o n s i d e r e d highly r e l i a b l e . I t has r i g h t l y been pointed 
out t h a t the l i p i d composition of no p l a n t or p l a n t seed i s 
comple te ly known. During the l a s t decade the s i g n i f i c a n t 
advances in the methods of i s o l a t i o n , s e p a r a t i o n and s t r u c t u r e 
determinat ion have l e d t o the d i s c o v e r y of a v a r i e t y of unusual 
f a t t y a c i d s in seed f a t s . In the course of chemical composi-
t i o n a l s t u d i e s on seed o i l s from more than 2600 s p e c i e s of 
p l a n t s , a number of unusual a c i d s were i s o l a t e d and c h a r a c t e r i z e d 
by Wolff and coworkers in the Northern Regional Research L a b o r a -
t o r i e s , P e o r i a , U.S.A. A review on seed l i p i d s w r i t t e n by 
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22 
Wolff conta ins a d e t a i l e d account of the o c c u r r e n c e of f a t t y 
ac ids in n a t u r a l f a t s . A s i m i l a r type of s c r e e n i n g programme 
of Indigenous o i l - b e a r i n g seeds has a l s o been i n i t i a t e d in 
U.K. and Canada by F .D. Gunstone and H.Y, Hopkins, r e s p e c t i v e l y . 
The newly d i s c o v e r e d a c i d s in r e c e n t y e a r s are found to occur 
as major components of seed o i l s and have s t r u c t u r a l f e a t u r e s 
t h a t mark them as q u i t e unusual according to e a r l i e r concept . 
The number of knoTpn f a t t y a c i d s of l i p i d o r i g i n i s now over 
300 and the number i s i n c r e a s i n g r a p i d l y . I t i s s u r p r i s i n g 
t h a t t i l l 1965 only 80 n a t u r a l C18 f a t t y a c i d s were known out 
of which more than h a l f were discovered during the per iod 1960»-
6 5 ; Keeping in view the l i n e of work d e s c r i b e d in t h i s t h e s i s 
a b r i e f account i s given here of the o c c u r r e n c e , d e t e c t i o n and 
methods of a n a l y s i s of f a t t y ac ids in seed o i l s . 
( a ) Unusual O l e f i n i c a c i d s . 
The most common u n s a t u r a t e d a c i d s are o l e i c ( c i s - o c t a d e c -
9 - e n o i c ) , l i n o l e i c ( a l l c i s - o c t a d e c - 9 , i 2 - d i e n o i c ) and l i n o l e n i c 
( a l l c i s - o c t a d e c a - 9 , 1 2 , 1 5 - t r i e n o i c ) . Besides these acids a 
number of o l e f i n i c ac ids ranging in chain l e n g t h from C14-C24 
and c o n t a i n i n g 1 - 4 double bonds have been r e p o r t e d in r e c e n t 
y e a r s . Some general comments about the occurrence of o l e f i n i c 
a c i d s are now given to i l l u s t r a t e the complexi ty observed in 
the n a t u r a l f a t t y
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Monounsaturation among C18 a c i d s has been foxmd a t p o s i -
t i o n s , 3 , 5 , 6 and 11, Monounsaturation a t the 7 th p o s i t i o n of 
the f a t t y a c i d chain has not so f a r been demonstrated in a 
seed o i l . U n t i l r e c e n t l y t r a n s monoenes had not been r e p o r t e d 
to occur n a t u r a l l y in v e g e t a b l e o i l s , Cis c o n f i g u r a t i o n of 
bonds i s g e n e r a l l y accepted as the p a t t e r n c h a r a c t e r i s t i c of 
u n s a t u r a t e d seed o i l s . P o l y o l e f i n i c u n s a t u r a t i o n in a l l known 
seed o i l a c i d s c l a s s i c a l l y fol lows one of the two p a t t e r n s . 
E i t h e r the u n s a t u r a t i o n i s conjugated (-GH=CH-GH=CH-), or any 
double bond present i s s e p a r a t e d by a s i n g l e methylene group 
in the hydrocarbon chains (-CH=CH-CH2-CH=CH-.), The f i r s t well 
a u t h e n t i c a t e d example of s t r u c t u r e in seed o i l s t h a t devia te 
from t h i s p a t t e r n in having more widely s e p a r a t e d double bonds, 
(-GHsCH-CCH^)^^^^ -CH=GH-), has been found in the p a s t few y e a r s . 
The i s o l a t e d double bonds n e a r e s t to the carboxyl end of the 
a c i d so f a r encountered are e i t h e r in the 3 or 6 - p o s i t i o n and 
may be c i s or t r a n s in geometr ica l c o n f i g u r a t i o n ; o ther c e n t r e s 
of u n s a t u r a t i o n in the molecule are in the conventional p o s i t i o n . 
Both p o s i t i o n a l and geometr i ca l isomers a r e known f o r the usual 
a l l c i s - p o l y e n o i c a c i d s with one methylene group s e p a r a t i n g 
neighbouring double bonds. 
P a t t y ac ids with conjugated u n s a t u r a t i o n r e c e n t l y d i s -
covered in many seed o i l s i l l u s t r a t e the complexi ty and v a r i e t y 
of n a t u r a l l y o c c u r r i n g polyunsatura ted f a t t y a c i d s (PUPA). Out 
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o f the 330 p l a n t f a m i l i e s , conjugated f a t t y a c i d s have been 
i d e n t i f i e d in the seed oils ot 11 f a m i l i e s (JDicotyledons) of 
p l a n t s . Mo conjugated a c i d s have been found y e t in the mono-
c o t y l e d o n s , S u r p r i s i n g l y the simple conjugated diene ac ids 
are apparent ly much l e s s common in seeds than are the hydroxy 
d i e n e s , the t r i e n e s o r the a c e t y l e n i c a c i d s . About more than 
twenty f a t t y a c i d s with conjugated u n s a t u r a t i o n have been d i s -
c o v e r e d in the seed o i l s within the l a s t few y e a r s . I t i s 
l i k e l y t h a t more w i l l be found because of the i n c r e a s i n g 
i n t e r e s t in f a t components and the a v a i l a b i l i t y of new techniques, 
U n t i l 1964 only one a c e t y l e n i c seed o i l f a t t y a c i d , 
t a r i r i c ( o c t a d e c - 6 - y n o i c ) was known. Since then a number of 
a c e t y l e n i c f a t t y a c i d s have been discovered in the o i l s of p l a n t 
f a m i l i e s Olacaceae , Compositae, S a n t a l a c e a e and Simaruboceae, 
While d i s c u s s i n g the d i s t r i b u t i o n p a t t e r n of a c e t y l e n i c a c i d s 
in a number of S a n t a l a c e a e s p e c i e s , Hopkins and Chisholm have 
suggested t h a t the presence or absence of a p a r t i c u l a r a c i d 
may c o n s t i t u t e a useful chemotaxonomic c h a r a c t e r of p l a n t c l a s s i -
f i c a t i o n . Allene f u n c t i o n s are uncommon in n a t u r e and only 
r e c e n t l y have been discovered in two seed o i l s belonging to 
L a b i a t a e and Euphorbiaceae , The more, i n t e r e s t i n g f e a t u r e of 
the r e c e n t l y discovered unusuea o l e f i n i c a c i d s i s t h a t a number 
of p o l y f u n c t i o n a l u n s a t u r a t e d a c i d s such as c o n t a i n i n g d i e n o l , 
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enynol , epoxy, cyclopropene groupings have a l s o been found t o be 
p r e s e n t In seed o i l s . 
(l>) Oxygenated f a t t y a c i d s . 
New oxygenated f a t t y a c i d s c o n t a i n i n g epoxy, hydroxy, 
and keto f u n c t i o n s have been found to occur n a t u r a l l y in seed 
o i l s . Only in 1954 was the f i r s t n a t u r a l epoxy a c i d , v e r n o l i c 
a c i d i s o l a t e d and s t r u c t u r a l l y c h a r a c t e r i z e d as c i s - l 2 , 1 3 - e p o x y -
c i s - 9 - o c t a d e c e n o i c a c i d . Two a d d i t i o n a l new epoxy a c i d s have 
a l s o been discovered . These epoxy a c i d s may be regarded as 
d e r i v a t i v e s of o l e i c , l i n o l e i c and l i n o l e n i c a c i d s r e s p e c t i v e l y , 
in which one of the u s u a l l y present double bond i s epoxidized. 
In a c u r r e n t s p e c u l a t i v e a r t i c l e on the r o l e of epoxy 
a c i d s as i n t e r m e d i a t e s in the b i o s y n t h e s i s of polyunsaturated 
7 
f a t t y a c i d s , Gunstone mentioned t h a t epoxy ac ids occur in more 
than 40 s p e c i e s from twelve d i f f e r e n t p l a n t f a m i l i e s . Recently o 
Krewson has f o r e c a s t e d the p o s s i b i l i t y of the discovery of epoxy 
a c i d s corresponding to epoxidat ion a t 9 a n d / o r 1 2 - o l e f i n i c bond 
of l i n o l e n i c a c i d . F u r t h e r he suggested t h a t the e x i s t e n c e in 
some seed o i l s of o t h e r than 18 carbon epoxy f a t t y a c i d s and of 
epoxides conta ining more than one epoxy f u n c t i o n cannot be ru led 
out . Sometimes two or more of the four known epoxy ac ids occur 
in the same seed o i l . 
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The only h y d r o x y l a t e € vegetable o i l a v a i l a b l e a t present 
in r a t h e r l a r g e commercial q u a n t i t i e s i s c a s t o r o i l belonging t o 
Euphorbiaceae which c o n t a i n s r i c i n o l e i c a c i d ( l a - h y d r o x y - c i s -
Q - o c t a d e c e n o i c ) as a major component a c i d , ttecently Siddiqui 
a 
e t a l . have i d e n t i f i e d t h i s a c i d as a major component of 
Hiptage seed o i l . An isomer of r i c i n o l e i c a c i d , strophanthus 
a c i d { 9 - h y d r o x y - c i s - i 2 - o e t a d e c e n o i c ) was f i r s t r e p o r t e d by 
Guns tone in seed o i l s of the genus Strophanthus , feunily 
l l a Apocynaceae v Very r e c e n t l y in our l a b o r a t o r y t h i s ac id has 
been i d e n t i f i e d in the mixed f a t t y a c i d s of Wright ia t i n c t o r i a 
l i b 
and W. tomentosa, family Apocynaceae. New sources of 9 -hydroxy-
c l s - i 2 - o c t a d e c e n o i c a c i d are t h r e e seed o i l s of Apocynaceae 
12 
r e c e n t l y r e p o r t e d by Powell cind coworkers . A higher homologue 
of r i c i n o l e i c a c i d , l e s q u e r o l i c ac id ( 1 4 - h y d r o x y - c i s - l l - e i c o s e n o i c ) 
has been discovered in the genus L e s q u e r e l l a of the family 13 C r u c i f e r a e by Smith and coworkers . 
In 1960 the f i r s t r e p r e s e n t a t i v e , dimorphecolic a c i d 
( 9 - h y d r o x y - t r a n s - 1 0 , t r a n s - 1 2 - o c t a d e c a d i e n o i c ) of a new c l a s s 
of n a t u r a l l y o c c u r r i n g seed o i l a c i d s , was repor ted by Smith aad 
14 
coworkers , in which hydroxy group i s alpha t o a conjugated 
diene grouping. Other conjugated hydroxy dienoic a c i d s were 
soon found in o t h e r seed o i l s mainly in the p l a n t family Compo-CS 'I A s i t a e . Morris e t a l . , Chisholm and Hopkins found indepen-
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dently the mixture of 9 - h y d r o x y - l O , 1 2 - , and 13 -hydroxy-9 , 1 1 -
o c t a d e c a d i e n o i c ac ids in s e v e r a l seed o i l s . These ac ids were 
found to be e i t h e r c i s , t r a n s or t r a n s , c i s in c o n f i g u r a t i o n . 
L a t e r the 1 3 - h y d r o x y - 9 , 1 1 - a c i d ( c o r i o l i c ) was r e p o r t e d by 
17 
T a l l e n t e t a l , t o occur i t s e l f without the 9 - . h y d r o x y - l O , l 2 -
isomer in a s p e c i e s of C o r i a r i a c e a e , This p a i r of hydroxy a c i d s 
were c h a r a c t e r i z e d as 9 - h y d r o x y - t r a n s - 1 0 , c i s - l 2 - a n d 13 -hydroxy-
c i s - 9 , t r a n s - i i - o c t a d e c a d i e n o i c a c i d s . Thus the hydroxy diene 
a c i d s known so f a r ( e x c e p t c i s , c i s a c i d ) c o n s i s t of three 
isomers with the c o n f i g u r a t i o n c i s - 9 , t r a n s - 1 1 ; t r a n s - l O , c i s -
1 2 ; and t r a n s - i O , t r a n s - 1 2 r e s p e c t i v e l y . 
A non-conjugated hydroxy diene a c i d , d e n s i p o l i c ( l 2 -
h y d r o x y - c i s - 9 - c i s - 1 5 - o c t a d e c a d i e n o i c a c i d ) has been discovered 
18 by Smith and coworkers as a major c o n s t i t u e n t in the L e s q u r e l l a 
19 
densipola seed o i l g l y c e r i d e s . Very r e c e n t l y Smith and ffolff^ 
have discovered a very unusual hydroxy t r i e n e a c i d , c>( -hydroxy 
l i n o l e n i c a c i d , ( 2 - h y d r o x y - c i s - 9 , c i s - 1 2 , c i s - 1 5 - o c t a d e c a t r i e n o i c ) 
in the seed o i l of Thymus v u l g a r i s , family L a b i a t a e . 
Hydroxy a c e t y l e n i c ac ids tend t o occur in f a i r l y l a r g e 
p r o p o r t i o n in some of the s p e c i e s t h a t have a c e t y l e n i c a c i d s . 
20 
Llgthelm i s o l a t e d 8-hydroxy-ximenynic a c i d from ximenia o i l . 
21 
Riley l a t e r d iscovered 8 - h y d r o x y - i s a n i c adid from Ongokea seed 
o i l . An a c e t y l e n i c analogue of dimorphacolic a c i d , h e l e n y n o l i c 
a c i d ( 9 - h y d r o x y - t r a n s - l O - e n e - o c t a d e c - 1 2 - y n o i c ) was discovered 
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22 by Powell and coworkers in Hellchrysum seed o i l of Compositae. 
Other hydroxy a c e t y l e n i e f a t t y ac ids have a l s o been i d e n t i f i e d in 
Ongoken seed o i l by Gunstone and Sealy^^ and a l s o by Morris^^. 
25 
Powell e t a l . d e t e c t e d and i d e n t i f i e d s e v e r a l new hydroxy 
a c e t y l e n i c ac ids in Acanthosyr is o i l , S a n t a l a c e a e . One of these 
i s the f i r s t Cl7 f a t t y a c i d ( 7 - h y d r o x y - t r a n s - l O , 1 6 - o c t a d e c a d i e n e - . 
S - j m o i c ) to be found in q u a n t i t y in a seed oi l^®. I t appears t h a t 
hydroxy a c e t y l e n i c a c i d s are n e a r l y as numerous as hydroxy o l e f i n i c 
a c i d s in seed o i l s but may not occur in as many p l a n t f a m i l i e s . 
P a t t y a c i d s c o n t a i n i n g ketone f u n c t i o n s are r a r i t i e s in 
n a t u r a l l i p i d s of p l a n t o r i g i n * The only ones whose complete 
s t r u c t u r e s have been recorded in the l i t e r a t u r e p r e v i o u s l y a r e 
4 - o x o - c i s - 9 , t r a n s - i l , t r a n s - i 3 - o c t a d e c a t r i e n o i o a c i d («>C-Licanic), 
and 9 - o x o - t r a n s - 1 0 , t rans-12-OQtadecadienoic a c i d . More r e c e n t l y 
27 
Smith has r e p o r t e d the presence of t h r e e k e t o f a t t y a c i d s with 
unusually long carbon chain in the seed o i l of Cuspidar la p t e r o c a r p a , 
Bignoniaceae. These keto a c i d s combine two f e a t u r e s r a r e l y found 
in l i p i d s of h igher p l a n t , ketone f u n c t i o n t o g e t h e r with chain 
lengths l o n g e r than C22. These keto a c i d s are I S - o x o - c i s - l S -
t e t r a c o s e n o i c , 1 7 - o x o - c i s - 2 0 - h e x a c o s e n o i c and i 9 o O x o - c i s - 2 2 - o o t a -
cosenoic a c i d s . 
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( c ) C y c l i c f a t t y ac ids« 
Among the n a t u r a l l y o c c u r r i n g c y c l i c f a t t y a c i d s , the 
cyclopropene and c y c l o p e n t - 2 - e n e a c i d s have been r e p o r t e d in seed 
o i l s . Chaulmoogra o i l and some r e l a t e d seed o i l s of the family 
F l a c o u r t i a c e a e conta ined a c i d s having a cyclopentene group, 
CH a CH 
The Cl6 (Hydnocarpic) and C18 (Chaulmoogric) 
CH - cn^ 
a c i d s are more common, but lower member and more u n s a t u r a t e d CIS a c i d , 
g o r l i c ( ,£i! :b?-derivative) a r e a l s o known. Al l these ac ids are 
obtained in d e x t r o r o t a t o r y form. 
The S t e r c u l l c a c i d ( l a ) was f i r s t c h a r a c t e r i z e d by Nunn^® 
in (195 2 ) . This a c i d i s now known to o c c u r in seed o i l s o r f r u i t 
f a t s of the Malvaceae, S t e r c u l i a c e a e , T i l i a c e a e , and Bombacaceae 
f a m i l i e s and to be accompanied sometimes by m a l v a l i c a c i d ( l b ) and 
t h e i r dihydro d e r i v a t i v e s , 
CHg -(CHg)^ - G = C -(CH2)^-C00H 
( l a ) s t e r c u l l c a c i d ( n = 7 ) ; ( l b ) Malval i c a c i d (n=6) 
29 Very r e c e n t l y Jevans and Hopkins have r e p o r t e d an a c e t y -
l e n i c cyclopropene a c i d ' S t e r c u l y n i c * ( b , 9 - m e t h y l e n e o c t a d e c - 8 - e n e -
30 1 7 - y n o l c ) In the seed o i l of S t e r c u l i a a l a t a . Morris e t a l . have 
d i s c o v e r e d 2-hydroxy S t e r c u l l c a c i d from the seed o i l of P a c h i r a 
31 i n s i g n i s and Bombacopsis g l a b r a , Morris and coworkers have a l s o 
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r e p o r t e d a c y c l o f u r a n o l c a c i d , 8 ( 5 - h p x y l f u r y l - 2 - ) - o c t a n o l c in the 
seed o i l of Exocarpus Cupress i formis , family S a n t a l a c e a e . 
Prom the foregoing account of the n a t u r a l occurrence of 
novel f a t t y ac ids in seed o i l s , i t appears t h a t most of the unusual 
f a t t y a c i d s a l s o c o - e x i s t in the same seed o i l . This suggests 
s t r o n g l y t h a t the v a r i o u s a c i d s conta ining unusual funct ions are 
r e l a t e d t o one another b i o s y n t h e t i c a l l y . 
I s o l a t i o n and c h a r a c t e r i z a t i o n of f a t t y a c i d s . 
Screening a n a l y s i s of o i l s from seeds of a number of p l a n t 
f a m i l i e s c a r r i e d out in r e c e n t y e a r s have shown the presence of a 
v a r i e t y of unusual f a t t y a c i d s t h a t i n t e r f e r e with the a p p l i c a t i o n 
of s tandard methods in t h e i r i s o l a t i o n and c h a r a c t e r i z a t i o n . These 
a c i d s possess unusual f u n c t i o n s such as hydroxy, epoxy, k e t o , 
a l l e n i c , a c e t y l e n i c , cyclopropenoid and conjugated u n s a t u r a t i o n . 
S u r p r i s i n g l y a p a r t i c u l a r seed o i l analysed by d i f f e r e n t workers 
has been found t o c o n t a i n more and more unusual minor component 
a c i d s . This complexi ty inherent in the n a t u r a l f a t t y a c i d s has 
c r e a t e d many problems in t h e i r d e t e c t i o n , s e p a r a t i o n and s t r u c t u r e 
determinat ion . P r i o r to 1955 , the s e p a r a t i o n methods were based 
on the d i s t i l l a t i o n and c r y s t a l l i z a t i o n techniques such as e s t e r 
f r a c t i o n a t i o n , u r e a - a d d u c t formation, low temperature c r y s t a l l i z a -
t i o n and l i t h i u m / l e a d - s a l t s e p a r a t i o n of f a t t y a c i d s . These c o n -
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vent ional procedures have now been superceded by chromatographic 
and c o u n t e r - c u r r e n t d i s t r i b u t i o n techniques . The development of 
chromatographic techniques have completely r e v o l u t i o n a l i z e d assays 
of the f a t t y a c i d s . F i r s t developed by the use of absorption 
column chromatography, reversed-phase and a r g e n t a t i o n (column/ 
» 
t h i n - l a y e r ) and l i q u i d - v a p o r phase technique were then r a p i d l y 
adopted f o r the a n a l y s i s of f a t t y acids* Amongst the v a r i o u s 
techniques TLC and GLC have gained more prominence in the f i e l d 
of f a t t y a c i d a n a l y s i s . The f i r s t a p p l i c a t i o n of a r g e n t a t i o n 
32 TLC was made s imultaneously by Morris and Barrett-and coworkers , 
Development of a r g e n t a t i o n column chromatography by DeVries and 
35 
reversed-phase p a r t i t i o n chromatography by Howard and Martin a r e 
the two o t h e r chromatographic procedures widely used in the s e p a r a -
t i o n of f a t t y a c i d s . The former method i s applied f o r the s e p a r a -
t i o n of c i s and t r a n s isomers of f a t t y a c i d e s t e r s and of e s t e r s , 
according to the degree of u n s a t u r a t i o n . Reversed-phase technique 
i s mainly used f o r the s e p a r a t i o n of f a t t y a c i d s according t o chain 
l e n g t h . The use of g l y c o l complexing agents such as b o r i c a c i d , 
sodium borate and sodium a r s e n i t e f o r the s e p a r a t i o n of e r y t h r o 
and t h r e o isomers of polyhydroxy f a t t y a c i d s has been r e p o r t e d by 
36 37 Morris , Very r e c e n t l y Bioque developed an i n d i r e c t method f o r 
the i d e n t i f i c a t i o n of c i s and t r a n s - e p o x y compounds using a r e s i n 
as a s p e c i f i c hydrat ion agent f o r epoxy group. The corresponding 
diol i s then c h a r a c t e r i z e d by b o r i c acid-TLC. 
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During r e c e n t y e a r s a few d i a g n o s t i c TLC spot t e s t s have 
been developed f o r the d e t e c t i o n of unusual f u n c t i o n . Preesian 
38 
and coworkers have used a spot t e s t f o r the d e t e c t i o n of hydroxyl 
group using c e l l u l o s e t h i n ^ l a y e r p l a t e , the r e a g e n t 4 - { | b - n i t r o -
.benzyl) pytdine and spraying s o l u t i o n sodium c a r b o n a t e . A develop-
ment of deep blue or purple spot on chromatoplate d e t e c t s the 
presence of hydroxyl group, iaiother s p o t t e s t of p a r t i c u l a r 
i n t e r e s t to f a t chemist i s the p i c r i c a c i d TLC f o r the d e t e c t i o n 39 
of epoxy f u n c t i o n , F i o r i t i and Sims have used p i c r i c a c i d as a 
spraying r e a g e n t which develops orange spot on the c h r o m a t o p l a t e . 
Thei r developing system was petroleum e t h e r - d i e t h y l e t h e r - a c e t i c 
a c i d (75 : 2 5 : 1 ; V/V) , Very r e c e n t l y Davis and coworkers^® have 
s u c c e s s f u l l y used the spraying reagent 2 , 4 - d i n i t r o p h e n y l hydrazine 
hydrochlor ide f o r d e t e c t i n g the carbonyl group in oxygenated f a t t y 
a c i d s . In t h i s procedure of TLC they have used s i l i c a gel s h e e t s 
(Eastman chromatogram s i l i c a ge l s h e e t s ) and a mixture of hexane-
e t h e r ( 9 : 1 ; V/V) as the developing s o l v e n t . Yellow hydrazone spots 
develop without h e a t i n g . 
Although T lC i s capable of f r a c t i o n a t i n g f a t t y a c i d mixtures 
according to u n s a t u r a t i o n , chain l e n g t h , types of f u n c t i o n a l groups 
and geometry of double bonds, d i r e c t q u a n t i t a t i o n i s seldom achieved, 
T h e r e f o r e , the a p p l i c a t i o n of GLC in r e c e n t y e a r s has come t o 
prominence. A combined or i n t e g r a t e d TLC and GLC technique can 
only permit a complete r e s o l u t i o n and q u a n t i f i c a t i o n of a l l compo-
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nents of a mixture of f a t t y a c i d s under i n v e s t i g a t i o n . GLC i s 
capable of the g r e a t e s t s e n s i t i v i t y , the h i g h e s t r e s o l u t i o n and 
a c c u r a c y in the a n a l y s i s of f a t t y a c i d composition of n a t u r a l o i l s 
and f a t s , GLC provides the most e f f e c t i v e method of q u a n t i t a t i v e 
a n a l y s i s of f a t t y a c i d mixtures and can give c o n s i d e r a b l e Information 
about a c i d s of unknown s t r u c t u r e . 
Although GLC i s a very useful tool f o r f a t t y a c i d a n a l y s i s 
i t s u f f e r s from some l i m i t a t i o n s . Conjugated t r l e n o i c a c i d s undergo 
s t e r e o m u t a t i o n and migrat ion of the t r i e n e u n i t . Cyclopropene ac ids 
and hydroxy conjugated dienoic a c i d tend t o decompose unless the 
temperature i s c a r e f u l l y c o n t r o l l e d . Also some f a t t y a c i d s l i k e 
methyl l i n o l e a t e and methyl malvala te are e i t h e r unresolved or 
incomplete ly r e s o l v e d on both p o l a r and n o n - p o l a r columns. In 
r e c e n t y e a r s the use of p r e p a r a t i v e GLC has made i t p o s s i b l e the 
i s o l a t i o n of pure f r a c t i o n s from a complex m i x t u r e . The c o l l e c t e d 
f r a c t i o n s can be chemical ly modified and then re-examined by 
chromatographic a n a l y s i s , Keto compounds can be c o n v e r t e d to N,N-
dimethyl hydrazides , o r reduced t o hydroxy compounds. Hydroxy 
e s t e r s can be oxidized to k e t o e s t e r s , a c e t y l a t e d or conver ted t o 
t h e i r t r i m e t h y l - s i l y l e t h e r s o r t r i f l u o r o a c e t y l i s o p r o p y l i d i n e 
d e r i v a t i v e s . 
The modem methods of s e e d o i l a n a l y s i s inc lude the above 
mentioned chromatographic techniques as well as the s p e c t r o s c o p i c 
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methods. Out of the f o u r major forms of s p e c t r o s c o p y only u , v , 
and i . r . have been widely used in the r o u t i n e a n a l y s i s of seed o i l s . 
A d i r e c t u , v , spectrum of an o i l showing maxima in the region 2 0 0 -
4 0 0 mu gives p o s i t i v e i n d i c a t i o n f o r the presence of conjugat ion in 
the component f a t t y a c i d s , U .v . a n a l y s i s of o i l s o r t h e i r a c i d s 
a f t e r a l k a l i i s o m e r i z a t i o n are the s t a n d a r d p r o c e d u r e s , though not 
f r e q u e n t l y u s e d , f o r the d e t e c t i o n and e s t i m a t i o n of conjugated 
f a t t y a c i d s . The p r i n c i p a l use of i . r . s p e c t r o s c o p y has been to 
d e t e c t and t o measure t r a n s u n s a t u r a t i o n ( 1 0 . 3 y u ) . I t i s of 
p a r t i c u l a r value in the d e t e c t i o n of unusual f u n c t i o n a l groups in the 
f a t t y a c i d s . The use of n.m. r , and mass in the s t r u c t u r e determina-
t i o n of f a t t y a c i d s i s d e s c r i b e d in p a r t I I of the t h e s i s . 
Despite the development of physica l methods of f a t t y a c i d 
i d e n t i f i c a t i o n , chemical methods are a l s o n e c e s s a r y to confirm the 
s t r u c t u r e of f a t t y a c i d . In a s t r u c t u r e of unknown a c i d the problem 
a r i s e s in the e x a c t determination of the p o s i t i o n of unusual f u n c -
t i o n s , type of u n s a t u r a t i o n and i t s geometry. -Among the n a t u r a l 
f a t t y a c i d s discovered in r e c e n t y e a r s , oxygenated and cyclopropene 
a c i d s have a t t r a c t e d c o n s i d e r a b l e a t t e n t i o n . The u n s a t u r a t e d hydroxy 
a c i d s may possess , e i t h e r of the two conjugated dienol groupings l i k e 
-CH=CH-CH=CH-yH-; -CH-CH=OH-CHaCH-. S i m i l a r l y in the conjugated 
OH A H 
e n y n o l i c i somer ic ac ids conta ining -CH=CH-CSC-CH- and -C5C-CH=CH-CH-, 
OH OH 
the d i f f i c u l t y a r i s e s to determine whether the hydroxyl group i s 
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alpha to the double bond or t r i p l e bond. F u r t h e r the c o -
occurenee of any two HBr r e a c t i n g f a t t y a c i d s ( c o n t a i n i n g o< -
hydroxy conjugated diene and cyclopropenoid m o i e t i e s ) poses a 
problem f o r the a n a l y s t . 
The foregoing s t r u c t u r a l problems encountered during the 
course of f a t t y a c i d i d e n t i f i c a t i o n have l e d t o the development 
of e l e g a n t chemical methods t h a t include the f o l l o w i n g s tandard 
organic r e a c t i o n s . 
( i ) Hydrogenation 
( i i ) Hydroxylation 
( i i i ) Oxidative degradation 
( i v ) P a r t i a l hydrogenation and p a r t i a l o x i d a t i o n 
( v ) D i e l ' s Alder r e a c t i o n 
( v i ) Hydrogen bromide r e a c t i o n . 
Besides the above r e a c t i o n s the following ones have been 
found to be more useful f o r solving s p e c i a l type of s t r u c t u r a l 
problems: 
( 1 ) HBr t i t r a t i o n (method of H a r r i s and coworkers^^) of a c i d s 
before and a f t e r r e d u c t i o n by LIAIH^ to d i s t i n g u i s h between the 
epoxy and cyclopropenoid a c i d s ; 
( 2 ) Cleavage of s a t u r a t e d hydroxy a c i d by s o l i d potassium 
permanganate f o r the l o c a t i o n of hydroxyl group; 
( 3 ) Dehydration of a dienol to a l l t r a n s t r i e n e a c i d s by 
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t reatment with g l a c i a l a c e t i c a c i d f o r e s t a b l i s h i n g the presence 
of a l l y l i c hydroxyl grouping; 
( 4 ) Seduct ion of secondary a l c o h o l i c group -CHOH- to -CH^-
by h y d r i o d i c a c i d and phosphorus f o r determining the chain l e n g t h ; 
( 5 ) Seductive removal of hydroxyl group by the reduct ion o f 
a c i d t o s y l a t e with LiAlH^ followed by o x i d a t i v e degradation of 
u n s a t u r a t e d a c i d by permanganate p e r i o d a t e f o r l o c a t i n g the 
p o s i t i o n of u n s a t u r a t i o n ; 
( 6 ) L i p o x i d a s e c a t a l y s e d i s o m e r i z a t i o n t o c o n j u g a t e d ac ids 
f o r d e t e c t i n g c i s , c i s -methylene i n t e r r u p t e d double bonds* 
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PRESENT WORK 
Analysis of Indligenous Seed P a t s , 
Although India i s one of the major producer of o i l s e e d s , 
the product ion of t h i s commodity i s not keeping pace with the 
r i s i n g domestic needs f o r edible and non-edible o i l s . There a r e 
v a s t r e s o u r c e s of herbaceous emd higher p l a n t minor o i l seeds 
a v a i l a b l e w i l d l y , which have not been e x p l o i t e d so f a r . Buring 
r e c e n t y e a r s the a n a l y s i s of seed f a t s from an e x t e n s i v e sampling 
of the p l a n t kingdom has r e v e a l e d t h a t a l a r g e number of u n c u l t i -
vated growing s p e c i e s y i e l d seeds whose o i l s are of unusual compo-
s i t i o n as compared to the common seed o i l s . Quite a l a r g e number 
of l e s s f a m i l i a r f a t t y acids possessing novel s t r u c t u r e s have been 
discovered in r e c e n t years by the a p p l i c a t i o n of the modei-n c h r o -
matographic and s p e c t r o s c o p i c methods of o i l a n a l y s i s , A programme 
of a s y s t e m a t i c s c r e e n i n g of o i l - b e a r i n g seeds had been i n i t i a t e d 
in these l a b o r a t o r i e s f o r a long t ime. A number of seed o i l s 
beH)nging to d i f f e r e n t p l a n t f a m i l i e s have a l r e a d y been analysed 
f o r t h e i r component f a t t y a c i d s . Keeping in view the easy a v a i l -
a b i l i t y of minor o i l seeds in the v i c i n i t y of the U n i v e r s i t y campus, 
i t was c o n s i d e r e d of i n t e r e s t t o c o l l e c t o i l - b e a r i n g seeds f o r 
chemical a n a l y s i s . The work descr ibed in t h i s t h e s i s deals with 
the f a t t y a c i d a n a l y s i s of a few seed f a t s from the indigenous 
s o u r c e s . 
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M a t e r i a l s and Methods, 
( i ) Source of Oil Seeds. Seed samples f o r the p r e s e n t s tudy 
were obtained from numerous s o u r c e s , i n c l u d i n g the seed firms and 
c o l l e c t i o n s from p l a n t s grown in and around the U n i v e r s i t y campus, 
( l i ) Oil e x t r a c t i o n . Oil was e x t r a c t e d from crushed seeds with 
petroleum e t h e r in a s o x h l e t e x t r a c t o r u n t i l no more o i l was 
removed. 
( i l i ) P r e p a r a t i o n of mixed f a t t y a c i d s . Seed o i l was r e f l u x e d 
with e t h a n o l i c potassium hydroxide. The unsaponif iable m a t e r i a l 
was removed and the f r e e f a t t y a c i d s were obtained in the usual 
manner, Wherever n e c e s s a r y s a p o n i f i c a t i o n was c a r r i e d out imder 
n i t r o g e n and samples were s t o r e d a t low temperature in a n i t r o g e n 
atmosphere. 
( i v ) Methyl e s t e r s , E s t e r i f i c a t i o n and t r a n s - e s t e r i f i c a t i o n 
were c a r r i e d out as f o l l o w s , e x c e p t where s p e c i f i e d . F a t t y a c i d 
samples were r e f l u x e d f o r 1 h r in a l a r g e e x c e s s of methanol 
c o n t a i n i n g Vfo s u l p h u r i c a c i d . In each c a s e , r e s u l t i n g mixtures 
were d i l u t e d with w a t e r , c h i l l e d in an i c e - b a t h and then e x t r a c t e d 
r e p e a t e d l y with e t h e r . Combined e x t r a c t s were dr ied over sodium 
sulphate and evaporated in vacuum. In s p e c i a l c a s e s methyl e s t e r s 
were prepared by well known t r a n s - e s t e r i f i o a t i o n ( 0 , 4 % sodium 
methoxide) or diazomethane procedure . 
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( v ) D i r e c t TLC, A n a l y t i c a l d i r e c t TLC of o i l s or methyl 
e s t e r s were c a r r i e d out on a 20 cm x 5 on p l a t e c o a t e d with a 
0 . 2 5 mm l a y e r of s i l i c a gel G, The p l a t e was developed with a 
mixture of e t h e r - p e t . e t h e r - a c e t i c a c i d . V i s u a l i z a t i o n of the 
spot was made hy spraying with sulphuric a c i d and subsequent 
c h a r r i n g , 
( v i ) Reversed-phase TLC, Reversed-phase TLC of the e s t e r s 
were done on s i l i c o n i s e d s i l i c a gel G p l a t e using a c e t o n i t r i l e -
a c e t i c a c i d - water ( 7 0 : 1 0 : 2 0 ; V/V) as developing s o l v e n t . 
Spraying of the chromatoplate was done with chromic a c i d , 
( v i i ) Argentat ion TLC. Argenta t ion TLC was e f f e c t e d on s i l i c a 
gel G p l a t e impregnated with 12% s i l v e r n i t r a t e . Solvent system 
e t h e r - p e t . e t h e r ( 8 : 9 2 ; V/V) used f o r development. The s p o t s 
were d e t e c t e d under u , v , l i g h t by spraying with 2 * , 7 ' - d i c h l o r o -
f l u o r e s c e i n , 
( v i i i ) I n f r a r e d . I , r , s p e c t r a were r e c o r d e d on l i q u i d s or carbon 
t e t r a c h l o r i d e s o l u t i o n using Perkin-Elmer spect rophotometer (Model 
221), 
( i x ) U l t r a v i o l e t , U , v , s p e c t r a of o i l s were recorded on 
SP 700 Unicam double beam spectrophotometer using methanolic 
s o l u t i o n . 
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( x ) G a s - l i q u i d chromatography. (HjC of the methyl e s t e r s were 
c a r r i e d out using P and M Model 720 GLC u n i t provided with thermal 
c o n d u c t i v i t y d e t e c t o r s using a 2* x 3 / 1 6 " column of s i l i c o n e {SE 3 0 , 
2%) and a 8* x 3 / l 6 » column of p o l y e s t e r (Diethylene Glycol S u c c i -
n a t e , 15% on chromosorb W, 4 5 - 6 0 mesh). Temperature a t the i n j e c -
t i o n p o r t , d e t e c t o r block and column were 290®, 260® and 200® 
r e s p e c t i v e l y . A t t e n u a t i o n 4 , bridge c u r r e n t 150 m, amp, and 
c h a r t speed 15 i n c h e s / h r . Hydrogen flow r a t e 60 ml/min, 
(A) Seed Oils of the family Apocynaceae. 
Pour seed o i l s belonging to d i f f e r e n t g e n e r a of Apocynaceae 
have been analysed f o r t h e i r t o t a l f a t t y a c i d composit ion. Out 
of the f o u r o i l s the o i l of ffrightia tomentosa on q u a l i t a t i v e TLC 
r e v e a l e d the presence of an xwiusual a c i d Miiich appeared t o be a 
major component of the mixed f a t t y a c i d s . The o t h e r t h r e e o i l s 
( T h e v e t i a n e r i i f o l i a , V a l l a r i s s o l a n a c e a e , Plumeria acuminata) 
showed no i n d i c a t i o n of any unusual component. 
Exhaust ive e x t r a c t i o n of the seeds of W. tomentosa with 
l i g h t petroleum gave an o i l ( y i e l d 22%), which had the fol lowing 
c h a r a c t e r i s t i c s : IV 9 3 , HV 106 , AV 6 , 1 , n ^ 1 , 4 6 9 1 , The i , r , 
( l i q u i d f i l m ) and u , v , showed no i n d i c a t i o n of conjugat ion or 
t r a n s o r c ^ , ^ - u n s a t u r a t i o n . The i , r , spectrum did e x h i b i t a wide, 
shallow hydroxy band a t 3 6 0 0 - 3 3 0 0 cm~^. These c h a r a c t e r i s t i c s of 
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W, tomentosa o i l suggested the e x i s t e n c e of a hydroxy a c i d in the 
o i l ; D i r e c t s i l i c a gel TLC of the o i l along with c a s t o r o i l 
showed a l a r g e spot moving a l i t t l e s lower than the major c a s t o r 
o i l component ( t r i r i c i n o l e i n ) . D i r e c t TLC of the methyl e s t e r s 
(prepared from the o i l by a l k a l i n e o r a c i d c a t a l y s e d methanolys is ) 
showed a spot (Rf 0 , 2 1 ) s i m i l a r t o t h a t of methyl r i c i n o l e a t e 
(Rf 0 « 2 3 ) , the o t h e r components moving with s o l v e n t f r o n t , Reversed-
phase TLC ( u s i n g a c e t o n i t r i l e - a c e t i c a c i d - w a t e r ) of the methyl 
e s t e r s showed small spots f o r l i n o l e a t e , p a l m i t a t e -t- o l e a t e and 
s t e a r a t e and a l a r g e oxygenated e s t e r spot of Rf 0 , 5 0 , A r g e n t a t i o n 
TLC of the e s t e r s i n d i c a t e d the presence of only monoene and diene 
in the f a t t y a c i d s . These observat ions so f a r made taken t o g e t h e r 
pointed to the hydroxy a c i d being a 018 acid~,and with a s t r u c t u r e 
s i m i l a r t o the hydroxy a c i d in c a s t o r o i l . To determine the 
absolute i d e n t i t y of the Wright ia hydroxy a c i d i t was i s o l a t e d 
from the mixed a c i d s by the method of Guns tone p a r t i t i o n i n g of 
f r e s h l y prepared f a t t y a c i d s between 80% methanol and l i g h t 
petroleum. The p o l a r a c i d obtained from the methanolic phase was 
e s t e r i f i e d and a c e t y l a t e d in the usual way. The a c i d e s t e r and i t s 
a c e t y l a t e d d e r i v a t i v e a f t e r p u r i f i c a t i o n by column chromatography 
showed s i n g l e spot on TLC and were thus homogeneous. C a t a l y t i c 
hydrogenation ( p d / c ) of the a c i d gave c r y s t a l l i n e 9 -hydroxy-
o c t a d e c a n o i c a c i d , m,p, 81-82® and of the e s t e r the corresponding 
product methyl 9 - h y d r o x y o c t a d e c a n o a t e , m,p, 5 2 - 5 4 ° , Hydroxylat ion 
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of the a c i d by a l k a l i n e poteissium permanganate fol lowing the 
42 
procedure of Kass and Radlove y i e l d e d two t r i h y d r o x y s t e a r i c 
a c i d s , melting a t 1 0 8 - 1 1 0 ° and 1 4 7 - 1 4 8 ° . The s a t u r a t e d hydroxy 
a c i d on chromic a c i d ox idat ion y i e l d e d 9 - l c e t o s t e a r i c a c i d , m.p. 
8 0 - 8 1 ° , the i . r , spectrum of which showed a c l e a r band a t 
1710 cra"^ c h a r a c t e r i s t i c o f f r e e s a t u r a t e d carbonyl , All the 
melt ing points of the d e r i v a t i v e s of the hydroxy a c i d correspond 
t o t h a t r e p o r t e d f o r strophanthus d e r i v a t i v e s ^ ^ . 
The p o s i t i o n s of the double bond and of hydroxy! f u n c t i o n 
in the f a t t y a c i d chain were e s t a b l i s h e d by the r e s u l t s of o x i d a -
t i v e degradat ion . The i s o l a t e d hydroxy e s t e r was s u b j e c t e d t o 
permanganate-periodate c l e a v a g e fol lowing the procedure of Von 
Rudloff , The a c i d i c fragments thus obtained were e s t e r i f i e d 
by diazomethane and these examined by gas chromatography. The 
methylated product gave a s t r o n g a b s o r p t i o n a t 1772 cm~^ c h a r a c t e r -
i s t i c of a n f - l a c t o h ® * Q'C a n a l y s i s us ing r e f e r e n c e compounds 
showed the presence of methyl hexanoate and a component which 
could be C12 l a c t o n e methyl e s t e r , Al l these data are c o n s i s t e n t 
with the presence of double bond a t C12 and of a hydroxyl group 
a t C9 in the Wright ia f a t t y a c i d . Thus the hydroxy a c i d o c c u r r i n g 
in W, tomentosa o i l i s s trophanthus a c i d , 9 - h y d r o x y - c i s - l 2 - o c t a -
decenoic a c i d . The s t r u c t u r e of t h i s a c i d was f u r t h e r confirmed 
by d i r e c t comparison with a sample of pure s trophanthus a c i d kindly 
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g i f t e d by F.D. Gunstone. D i r e c t co-chromatography gave a s i n g l e 
s p o t . The i . r , s p e c t r a were superimposable and mixed melt ing 
p o i n t s of some d e r i v a t i v e s were undepressed. 
The r e a c t i o n s c a r r i e d out to e s t a b l i s h the s t r u c t u r e of 
W r i g h t i a f a t t y a c i d as 9 - h y d r o x y o c t a d e c - i 2 - e n o i c a c i d a r e given 
below. 
13 12 9 
CHg - (CHg)^ - CH = CH - i C ^ ^ h - - (CH2)7-C00H 
H, 
Strophanthus a c i d OH 
Pd/C 
CH, - (CH2)q - 9H- R 
CrO, 
\ 
OH 
9 - h y d r o x y s t e a r i c a c i d 
HOAc 
9 
CH3-(CH2)3-C-a 
9 - K e t o s t e a r i c a c i d 
R=(CH2)^-C02H 
A l k a l i n e KMnO, t 
13 12 9 
r 
OH 
' 2 ' 2 
OH O h 
9 , 1 2 , 1 3 - t r i h y d r o x y s t e a r i c a c i d 
MnO^/lO-
Adipic a c i d 
2 ' 2 
O-
y - l a c t o n e 
Following GLC s e p a r a t i o n of s i l y l a t e d methyl e s t e r s on 
s i l i c o n e and p o l y e s t e r columns, the amount of the component f a t t y 
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e s t e r s were c a l c u l a t e d from the a r e a s of recorded peaks. The 
weight p e r c e n t a g e s of the component a c i d s : P a l m i t i c , S t e a r i c , 
O l e i c , l i n o l e i c and strophanthus in the W, tomentosa o i l l i e s 
c l o s e to 8 . i , 3 . 8 , 9 , 9 , 1 1 . 2 4 and 67 r e s p e c t i v e l y . 
T i l l now the occurrence of strophanthus a c i d has been 
r e s t r i c t e d to three genera of the family ^ o c y n a c e a e , namely 
11 12 Strophanthus , Holorrhena and Nerium . The occurrence of 
s t rophanthus a c i d in the g e n e r a J f r i g h t i a i s now f o r the f i i r s t 
12 
time r e p o r t e d . Except H, a n t i d y s e n t r i c a seed o i l the seed f a t 
of W, tomentosa i s so f a r the r i c h e s t known sources of s trophanthus 
a c i d . 
The o t h e r t h r e e seed o i l s of Apocynaceae (T. n e r i i f o l i a , 
V. S o l a n a c e a e , P . acuminata) which were fouind to be usual o i l s , 
when analysed by GLC had the fol lowing f a t t y a c i d composition 
(Table - l ) . 
Table - 1 . 
P a t t y a c i d composition of (T. n e r i i f o l i a , V. s o l a n a c e a e , 
P . acuminata) seed o i l s . 
Name of p l a n t ^ ^ ^ ^ 
16:0 18:0 18:1 18:2 20:0 
Theve.tia n e r i i f o l i a 2 5 . 9 7 . 1 4 1 . 6 2 4 , 3 1 , 1 
V a l l a r i s so lanaceae 1 2 , 5 1 1 , 1 2 2 , 0 5 4 , 3 
Plumeria acuminata 3 2 , 7 1 , 6 2 3 , 0 4 2 , 7 
The o i l of T, n e r i i f o l i a had a l r e a d y been analysed by Bhat tacharya 
44 
and coworkers by c l a s s i c a l methods. The p r e s e n t f a t t y a c i d 
composition i s d i f f e r e n t from t h e i r f i n d i n g s . 
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EXPERIMENTAL 
T h i n - l a y e r chromatography. 
D i r e c t TLC of the Wrightia o i l along with c a s t o r o i l using 
40% e t h e r in l i g h t petroleum showed a l a r g e spot moving a l i t t l e 
slower than the major c a s t o r component ( t r i r i c i n o l e i n ) . D i r e c t 
TLC of the e s t e r s using 15% e t h e r in l i g h t petroleum showed a 
spot (Rf 0 . 2 l ) s i m i l a r to t h a t ot r i c i n o l e a t e (Hf 0^23), the 
o t h e r components moving with the solvent f r o n t , Argentat ion TLC 
using 8% e t h e r in l i g h t petroleum of the e s t e r s y i e l d e d small 
spots f o r monoene and diene and a l a r g e slow moving spot s i m i l a r 
to methyl r i c i n o l e a t e . Reversed-phase TLC ( s i l i c o n i s e d ) using 
a c e t o n i t r i l e - a c e t i c a c i d - w a t e r (TOsiOsaOj V/V) of the e s t e r s 
showed a l a r g e o x y g e n a t e d - e s t e r spot followed by small spots f o r 
l i n o l e a t e , pa lmita te + o l e a t e and s t e a r a t e . 
I s o l a t i o n of hydroxy a c i d . 
The f r e s h l y prepared mixed acids of each o i l were imme-
45 
d i a t e l y p a r t i t i o n e d according to Gunstone between l i g h t petroleum 
and 80% methanol. The hydroxy a c i d present in each a l c o h o l i c 
l a y e r was c o l l e c t e d , dried and a f t e r methylation p u r i f i e d by 
column chromatography using e t h e r - p e t r o l ( 5 : 9 5 ; V/V) . The 
I s o l a t e d e s t e r gave a s i n g l e spot by d i r e c t TLC. 
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C h a r a c t e r i z a t i o n of hydroxy a c i d . 
( a ) Hydrogenatlon of pure hydroxy a c i d and i t s methyl e s t e r 
were done over palladium-carbon (lO%) in e t h y l a c e t a t e a t 45 P s i 
a t room temperature . Total hydrogenation of the a c i d f o r 2 h r 
gave a s o l i d which on c r y s t a l l i z a t i o n from benzene y i e l d e d pure 
s a t u r a t e d hydroxy a c i d melting a t 80-81® ( l i t , ^ ^ 9 - h y d r o x y s t e a r i c 
a c i d , m.p. 8 0 - 8 1 . 5 ® ) . Hydrogenation of hydroxy e s t e r f o r 8 h r 
gave a p r o d u c t , which wcus c r y s t e d l i z e d from hexane, and melted 
a t 52-53® ( l i t , ^ ® methyl 9 - h y d r o x y s t e a r a t e m.p. 5 0 - 5 3 ® ) , depressed 
t o 45-50® on mixing with 1 2 - h y d r o x y s t e a r a t e (m.p. 5 8 - 5 9 ® ) der ived 
from hydrogenation of methyl r i c i n o l e a t e . 
Oxidat ion . A 1 g p o r t i o n of the s a t u r a t e d hydroxy a c i d 
was o x i d i z e d with chromium t r i o x i d e ( 3 . 2 g) in a c e t i c a c i d f o l l o w -
14 
ing the procedure of Smith and coworkers . The r e a c t i o n product 
was c r y s t a l l i z e d twice from methanol to y i e l d 0 . 5 5 g of a k e t o 
a c i d mel t ing a t 80-81® ( l i t . ^ ^ 9 - k e t o s t e a r i c a c i d , m.p. T 9 . 5 - 8 1 ® ) , 
i . r , 1710 ( c a r b o n y l ) . 
A s o l u t i o n of xmsaturated hydroxy a c i d (5 g in 2500 ml 
w a t e r ) c o n t a i n i n g 1 . 6 g of KOH was hydroxyla ted with KStoO^ ( 5 , 3 g) 
d i s s o l v e d in 250 ml water . The o x i d a t i o n product when worked up 
according t o the procedure of Kass and Radlove^^ gave two t r i -
h y d r o x y s t e a r i c a c i d s , one chloroform s o l u b l e , m.p. 108-110® 
( i d e n t i c a l with l i t e r a t u r e f o r 9 , 1 2 , 1 3 - t r i h y d r o x y s t e a r i c a c i d ) 
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and the o t h e r ehloroform I n s o l u b l e ) ib*P* 1 4 7 — 4 8 ( l i t * IN«p« 
1 4 8 - 4 9 ® ) . 
( c ) Oxl 'datlygdeja ;radation. The u n s a t u r a t e d hydroxy e s t e r was 
43 
c l e a v e d o x l d a t l v e l y by Von-Rudloff ' s r e a g e n t . The GLC a n a l y s i s 
of the methylated fragments showed the p r e s e n c e of methyl hexanoate . 
GLC a n a l y s i s of the mixed e s t e r s of W. tomentosa seed f a t 
as s i l y l a t e d methyl e s t e r s ( w i t h s i l i c o n e and p o l y e s t e r columns) 
showed the fo l lowing composi t ion (Table - 2 ) , as p e r c e n t a g e weight 
e s t e r s . 
Table - 2 , 
GLC a n a l y s i s of s i l y l a t e d methyl e s t e r s o f f . tomentosa. 
Type of a c i d s 
Ci6 
C18 
Strophanthus 
P a l m i t i c 
S t e a r i c 
Oleic 
L i n o l e i c 
Strophanthus 
On s i l i c o n e column 
6 . 5 
2 3 . 7 
6 9 . 8 
On p o l y e s t e r column 
1 0 . 7 
4 . 3 
1 0 . 9 
12.8 
6 1 . 3 
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( B) Seed Oils of the family Malvaceae and S t e r c u l i a c e a e , 
During the l a s t decade the a p p l i c a t i o n of modem methods 
of a n a l y s i s has shOTsn t h a t the occurrence of cyc lopropenoid a c i d s 
in seed o i l s i s n o t as uncommon as once b e l i e v e d . Cyclopropenoid 
f a t t y a c i d s have been found in some seed f a t s of the Malvaceae, 
A/T 
s t e r c u l i a c e a e , T i l i a c e a e and Bombacaceae f a m i l i e s • , Though 
the two cyclopropenoid a c i d s , m a l v a l i c and s t e r c u l i c o f t e n o c c u r 
t o g e t h e r , but the seed o i l s o f the Malvaceae tend t o c o n t a i n more 
m€ilvalic , and .those of S t e r c u l i a c e a e mostly s t e r c u l i c . The seed 
o i l of S t e r c u l i a f o e t i d a i s unusually r i c h (50%) in s t e r c u l i c 
a c i d , accompanied by small p o r t i o n s (5%) of m a l v a l i c a c i d . 
In the p r e s e n t study two seed o i l s of ALtheae o f f i c i n a l i s 
(Malvaceae) and of Fen tape t e s phoenicea , ( S t e r c u l i a c e a e ) have 
been analysed f o r t h e i r f a t t y a c i d composition by TLC-GLC t e c h -
n i q u e s . S t e r c u l i a f o e t i d a o i l e s t e r s were used f o r r e f e r e n c e 
41 
wherever needed. The method of hydrogen bromide t i t r a t i o n was 
fol lowed to e s t i m a t e the cyc lopropenoid a c i d c o n t e n t . 
L i g h t petroleum e x t r a c t i o n of the seeds gave 12% o i l in 
A. o f f i c i n a l i s and 13.5% o i l in P . phoenicea. Both the o i l s 
4 8 
responded to Halphen*s t e s t thereby i n d i c a t i n g the presence of 
cyclopropenoid a c i d . The i . r . and n . m . r . s p e c t r a of the o i l s 
showed absorpt ion a t 1010 cm"^ and s i g n a l s a t 9 . 2 8 1 ^ c h a r a c t e r i s -
t i c s of cyclopropenoid group. The u . v . s p e c t r a showed no conjuga-
- 32 -
t i o n in the o i l s . 
The e s t e r s of each o i l obtained by b a s e - c a t a l y s e d t rans~ 
e s t e r i f i c a t i o n were examined q u a l i t a t i v e l y by d i r e c t , r e v e r s e d -
phase and a r g e n t a t i o n TLC along with S. f o e t i d a e s t e r s s e r v i n g as 
the cyclopropenoid a c i d r e f e r e n c e . D i r e c t TLC showed no oxygenated 
a c i d . The r e versed-phase 11.C showed a spot n e a r the s t a r t i n g point 
as e x h i b i t e d by S, f o e t i d a e s t e r s , A r g e n t a t i o n TLC showed the 
e x p e c t e d spots of s a t u r a t e s , monoene and diene, in e x t r a spot 
was v i s i b l e j u s t below the s a t u r a t e s which must have been der ived 
from cyclopropenoid a c i d p r e s e n t in the o i l , ' 
GLC a n a l y s i s of methyl e s t e r s . 
The i d e n t i f i c a t i o n and q u a l i t a t i v e e s t i m a t i o n of the 
cyclopropenoid a c i d p r e s e n t in A. o f f i c i n c d i s and P, phoenicea 
seed o i l s was made by GLC of e s t e r s as such and a f t e r hydrogenation, 
using both s i l i c o n e and p o l y e s t e r columns. I d e n t i f i c a t i o n of pecdcs 
of m a l v a l i c and s t e r c u l i c a c i d e s t e r s was made by comparison with 
those of r e f e r e n c e e s t e r s of S, f o e t i d a o i l . 
S ince i t i s known t h a t malval ic a c i d peak i s masked by 
l i n o l e i c ac id peak, GLC a n a l y s i s of A, o f f i c i n a l i s e s t e r s on both 
the columns did not show a complete s e p a r a t i o n of m a l v a l i c a c i d 
e s t e r peak. To circumvent t h i s d i f f i c u l t y *the GLC a n a l y s i s of 
the hydrogenated e s t e r s was done on p o l y e s t e r column, A peak 
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emerged a f t e r C18 peak and had an ECL of 1 8 . 3 . Hydrogenated 
e s t e r s of S. f o e t i d a on the same column showed a small peak on 
the same p o s i t i o n , A comparison of the observed ECL value with 
t h a t of the reported^® ECL value (Dihydromcdvalic : Polyethylene 
g l y c o l adipate 1 8 . 3 ) showed the presence of m a l v a l i c a c i d in 
the t o t a l f a t t y a c i d s . 
GLC a n a l y s i s of P. phoenicea e s t e r s before and a f t e r 
hydrogenation c l e a r l y showed the c h a r a c t e r i s t i c peaks of s t e r -
c u l a t e (ECL 1 9 . 9 ) and of d i h y d r o s t e r c u l a t e (ECL 1 9 . 4 ) . A 
comparison of the observed ECL values with those of the r e p o r t e d 
ECL values ( S t e r c u l i c a c i d : Apiezon-L 1 8 . 5 ; polyethylene g l y c o l 
adipate 1 9 . 9 ) e s t a b l i s h e d the presence of s t e r c u l i c a c i d in the 
t o t a l f a t t y a c i d s . F u r t h e r the observed d i h y d r o s t e r c u l i c e s t e r 
ECL values ( s i l i c o n e 1 8 . 8 and p o l y e s t e r 1 9 . 4 ) a r e in agreement 
with the values (Apiezon-L 1 8 . 8 ; R e s o f l e x 1 9 . 4 ) r e p o r t e d by Smith 
49 and coworkers . 
The c l o s e s i m i l a r i t y of e q u i v a l e n t chain l e n g t h s confirmed 
the i n f e r e n c e obtained from the r e s u l t s of Halphen t e s t ^ TLC 
and hydrogen bromide t i t r a t i o n . Thus A, o f f i c i n a l i s (Malvaceae) 
and P. phoenicea ( s t e r c u l i a c e a e ) seed o i l s c o n t a i n m a l v a l i c and 
s t e r c u l i c ac ids r e s p e c t i v e l y . 
The GLC a n a l y s i s of the seed o i l s i n d i c a t e d the fol lowing 
f a t t y a c i d composition fft. a c i d s ) : 
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A, o f f i c i n a l i s : P a l m i t i c , 16^; 8 - ( 9 - ) i a e t l i y l h e p t a d e c a n o i c , 3 ,0%; 
S t e a r i c , 2 . 3 0 ^ ; l i n o l e i c , 44 .5%; m a l v a l i c , 11,7%, 
P , phoenlcea : P a l m i t i c , 25 ,61%; S t e a r i c , 1 ,80%; O l e i c , 22 ,20%; 
l i n o l e i c , 47 .20%; S t e r c u l i c , 3 , 
EXPERIMENTAL 
Coarsely ground seeds ( 2 5 0 g) of A, o f f i c i n a l i s and P , 
plioenicea were e x t r a c t e d with petroleum e t h e r ( 4 0 - 6 0 ) in c o l d 
o v e r n i g h t . Removal of the s o l v e n t under reduced p r e s s u r e in a 
c u r r e n t of n i t r o g e n y i e l d e d 12% and 13,5% of the o i l s r e s p e c t i v e l y 
showing the fol lowing c h a r a c t e r i s t i c s : 
A. o f f i c i n a l i s n^g, 1 , 4 6 8 9 ; I , V . , 112 ; A . V . , 6 , 5 , 
P . phoenicea ngg, 1 , 4 6 9 6 ; I , V . , 108 ; A,V, 3 , 9 , 
I . R . of the o i l s in CCl^ showed c h a r a c t e r i s t i c absorpt ion 
f o r cyclopropene moiety a t 1010 cm~^ and n , m , r , peak a t 9 , 2 8 T , 
Halphen c o l o r r e a c t i o n . 
A s o l u t i o n of sulphur (l% in carbon disulphide) was 
prepared f o r the Halphen t e s t . Oil ( l ml) was taken in amyl 
a l c o h o l ( l ml) and mixed with 1 ml of the above r e a g e n t . The 
mixture was heated on a water bath f o r a few minutes t i l l CSg 
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had boi led o f f . On keeping the t e s t tube in an o i l bath (110 -115®) 
f o r 1 - 2 hours , a red c o l o r c h a r a c t e r i s t i c of cyclopropenoid a c i d 
developed. The c o l o r f o r A. o f f i c i n a l i s o i l came e a r l i e r and was 
more i n t e n s e . 
Determination of cyclopropenoid a c i d c o n t e n t . 
Hydrochlor ic a c i d treated oil (2,3 g ) was weighed i n t o a 
f l a s k to which was added 5 ml of benzene and 15 ml of a c e t i c a c i d . 
The mixture was maintained a t 3®, and t i t r a t e d with Burbetaki 
50 
r e a g e n t (HBr in g l a c i a l a c e t i c a c i d , 0 , i n ) t o a blue-green and 
point using c r y s t a l v i o l e t as i n d i c a t o r . This g i v e s the epoxy 
a c i d c o n t e n t s , i f any, but none was p r e s e n t . The temperature w€is 
then r a i s e d to 55® and the s o l u t i o n vfas t i t r a t e d again t o a b lue-
green end p o i n t . 
The percentage of cyclopropenoid a c i d was c a l c u l a t e d by 
the e q u a t i o n : 
% = 2 9 . 4 5 X H X V 
W 
A, o f f i c i n a l i s : n , ' 
P, phoenicea : 3,4% 
P r e p a r a t i o n of methyl e s t e r s . 
The f a t t y a c i d methyl e s t e r s were prepared by t r a n s -
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methylat ion of 2 g of the o i l s in 50 ml of methanol c o n t a i n i n g t% 
sodium methoxide -as c a t a l y s t . The r e a c t i o n was allowed to proceed 
a t room temperature with s t i r r i n g f o r 24 h r . The methanol was 
removed under reduced p r e s s u r e and the residue was d i l u t e d with 
w a t e r and e x t r a c t e d with e t h e r . The e x t r a c t s were washed f r e e 
of the a l k a l i n e c a t a l y s t with d i s t i l l e d water , d r i e d over anhydrous 
sodium sulphate and the s o l v e n t was evaporated in a stream of 
n i t r o g e n to y i e l d 1 , 8 g of methyl e s t e r s , 
Hydrogenation of e s t e r s . 
The e s t e r s ( i . 2 g ) taken in 50 ml methanol were hydrogenated 
with palladium-carbon ( 0 , 4 g ) In a P a r r - l o w p r e s s u r e - h y d r o g e n a t o r 
a t 4 0 - 4 5 p s i f o r 8 hours . E s t e r s were r e c o v e r e d as u s u a l . 
D i r e c t TLC of e s t e r s . 
A g l a s s micro-chromatoplate ( 2 , 5 x 7 , 5 cm) c o a t e d with 
s i l i c a gel-G was s p o t t e d with the methyl e s t e r . Development with 
15% e t h e r in p e t r o l and subsequent c h a r r i n g with chromic a c i d gave 
only one spot n e a r the top of the chromatogram. 
Reversed-phase TLC, 
The hydrogenated and non-hydrogenated e s t e r s were chromato-
graphed on a s i l i c a gel -G p l a t e impregnated with s i l i c o n e o i l , 
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S, f o e t l d a e s t e r s ( a s such and hydrogenated) were a l s o s p o t t e d on 
the same chromatoplate as r e f e r e n c e compounds. Development of 
the s i l i c o n i z e d p l a t e in the s o l v e n t system, a c e t o n l t r i l e - a c e t i c 
a c i d - w a t e r ( 7 0 : 1 0 : 2 0 ; V/V) and subsequent spraying with chromic 
a c i d showed in a l l the t h r e e e s t e r s c l e a r spots of the usual 
c r i t i c a l p a i r s , and a spot n e a r the base l i n e corresponding t o 
cyclopropenoid e s t e r . 
Arigentation TLC. 
Methyl e s t e r s of the o i l were s p o t t e d on a 20 x 5 cm p l a t e 
of s i l i c a gel -G impregnated with s i l v e r n i t r a t e (12«5%) . «The 
chromatoplate was developed with e t h e r in petroleum e t h e r ( 8 : 9 2 j 
V / V ) , Spraying with 2 ' , 7 * - d i c h l o r o f l u o r e s c e i n and viewing under 
u . v . r e v e a l e d s p o t s of s a t u r a t e s n e a r the f r o n t fol lowed c y c l o -
propenoid e s t e r , monoene and diene , p a r a l l e l t o those obtained from 
S, f o e t i d a e s t e r s r e s o l v e d a l o n g s i d e , 
GLC of methyl e s t e r s . 
I d e n t i f i c a t i o n of component a c i d s and t h e i r q u a n t i t a t i o n 
was c a r r i e d out using GLC a n a l y s i s by comparison with e s t e r s (both 
non-hydrogenated and hydrogenated) of the o i l of S. f o e t i d a . GLC 
n m s were made both on s i l i c o n e and p o l y e s t e r columns. The c a l c u -
l a t e d f a t t y a c i d composition and the equivalent chain l e n g t h (ECL) 
values are given below: 
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F a t t y a c i d composition of A, o f f i c i n a l i s 
S i l i c o n e 
E s t e r Hydrogenated e s t e r ECL 
C16 
8 - ( 9 - ) methyl -
heptadecanoic 
C18 + Malval ic 
16,0 
8 4 . 0 
1 5 . 8 5 
2.81 
8 4 . 1 0 
16.0 
1 7 . 1 7 
18.0 
P o l y e s t e r 
P a l m i t i c 
8 - ( 9 - ) m e thyl heptadecanoic 
S t e a r i c 
Oleic 
L i n o l e i c + Malval ic 
Es t e r 
16.0 
3 . 0 
2 . 3 0 
2 2 . 3 0 
5 6 . 2 0 
ECL 
16.0 
1 7 . 1 5 
1 7 . 8 
18.2 
18.8 
P o l y e s t e r 
C16 
8 - ( 9 - ) m e t h y l h e p t a d e c a n o i o a c i d 
C18 
Dihydromal va l i c 
Hydrogenated e s t e r 
1 5 . 8 0 
2.81 
6 9 . 3 0 
1 1 . 7 0 
ECL 
16.0 
1 7 . 1 8 
1 8 . 0 
1 8 . 3 
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F a t t y Acid Composition of P . phoenicea 
C16 
CIS 
S t e r c u l l c 
Dihydros t e r c u l I c 
S i l i c o n e 
E s t e r 
2 5 . 4 2 
T i , 2 0 
3 . 4 1 
Hydrogenated e s t e r 
2 3 . 5 3 
7 1 . 2 3 
mm 
3. 10 
ECL 
16.0 
1 8 . 0 
1 8 . 5 
18.8 
P o l y e s t e r 
P a l m i t i c 
S t e a r i c 
Oleic 
L i n o l e i c 
S t e r c u l l c 
E s t e r 
2 5 . 6 1 
1.80 
2 2 . 2 0 
4 7 . 2 0 
3 . 4 0 
ECL 
16.0 
18.0 
18.8 
1 9 . 2 
1 9 . 9 
C16 
018 
Dihy dros te r c u l i c 
P o l y e s t e r 
Hydrogenated e s t e r 
2 5 . 3 9 
7 1 . 3 0 
3 . 3 8 
ECL 
16.0 
18.0 
1 9 . 4 
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(C) Seed Oils of Other F a m i l i e s . 
The e x t r a c t e d o i l s from the seeds of the s p e c i e s mentioned 
in Table - 3 were analysed by u . v . , i . r , and combined TLC and GLC. 
The u . v . s p e c t r a did not show the presence of conjugat ion in the 
o i l s . The i . r . s p e c t r a gave no information f o r the presence of 
t r a n s - u n s a t u r a t i o n or any unusual functioned group. The methyl 
e s t e r s of mixed f a t t y a c i d s obtained from each o i l by the usual 
procedure were s u b j e c t e d to p r e l i m i n a r y a n a l y s i s by using v a r i o u s 
forms of t h i n - l a y e r chromatography. D i r e c t TLC r e v e a l e d the 
presence of only non-oxygenated a c i d s . In reversed-phase TLC 
using a s i l i c o n i s e d s i l i c a gel -G p l a t e s the s p o t t i n g of s a t u r a t e d 
methyl e s t e r s gave d i s t i n c t spots only f o r p a l m i t a t e and s t e a r a t e . 
A r g e n t a t i o n TLC of the methyl e s t e r s using s i l v e r n i t r a t e impreg-
nated s i l i c a gel-G p l a t e r e v e a l e d s p o t s corresponding to the 
s a t u r a t e d , monoene, and diene e s t e r s . Absence of spot f o r t r i e n e 
i n d i c a t e d t h a t none of the o i l s ( e x c e p t Gmelina a r b o r e a ) c o n t a i n 
the common CIS t r i e n e , l i n o l e n i c a c i d . The methyl e s t e r s of each 
o i l were run on GLC and q u a n t i t a t i o n of the f a t t y ac ids was made 
using t r i a n g u l a t i o n method. The r e s u l t s of the q u a l i t a t i v e , 
d i r e c t , reversed-phase and a r g e n t a t i o n TLC supported the f indings 
of GLC a n a l y s i s . The f a t t y a c i d composition (wt of the v a r i o u s 
seed f a t s a r e given in Table - 3 . Some comments are given below: 
The o i l of Hyoscyamus n i g e r ( S o l a n a c e a e ) was f i r s t analysed 
51 by Lutenbirg and coworker , who repor ted the composition t o be 
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p a l m i t i c + s t e a r i c (lO%), o l e i c ( l6%) and l l n o l e i c (74%), la 
the o i l from the Indian v a r i e t y of the seed t h e r e i s found no 
marked d i f f e r e n c e in the f a t t y a c i d composit ion. The seed o i l 
of 5 speoies of Coniferae have been analysed which were found t o 
c o n t a i n predominantly o l e i c and l l n o l e i c ac ids eis major components. 
These two ac ids c o n s t i t u t e "more than 80% of the t o t a l f a t t y a c i d s 
of these o i l s . The o i l s of the J a t r o p h a g o s s y p i f o l i a (Euphor-
b l a c e a e ) , Cleome v l s c o s a ( C a p p a r i d a c e a e ) , B a s e l l a r u b r a 
(Chenopodiaceae) , were found t o c o n t a i n the common a c i d s , p a l m i t i c , 
s t e a r i c , o l e i c and l l n o l e i c . Two o i l s of the family Verbenaceae, 
Gamellna a r b o r e a and V l t e x negundu were found t o d i f f e r markedly 
in t h e i r f a t t y a c i d composi t ion. Besides the usual f a t t y ac ids 
mentioned above G. a r b o r e a seed o i l c o n t a i n s the t r i e n e a c i d , 
( l i n o l e n l c , 7 .2%) and C20 s a t u r a t e d ( a r a c h l d l c , 1 .2%) , These 
minor a c i d s were found t o be absent in the o i l of V. negundu. 
Two o t h e r o i l s of L a c t u c a s c a r l o l a (Composltae) and Nyctanthus 
a r b o r - t r i s t i s (Oleaceae) were a l s o found to c o n t a i n t r a c e s of 
a r a c h l d l c a c i d . All the o i l s r e p o r t e d in Table - 3 belong to 
mainly p a l m i t i c - s t e a r i c - o l e i c - l i n o l e i c type of usual o i l s . The 
o i l s of H. n i g e r , P. s t r o b u s , P . e c h l n a t a and J , g o s s y p i f o l i a 
belong to the c l a s s of drying o i l s . Due to t h e i r unusually high 
c o n t e n t of l l n o l e i c a c i d ( ^ 6 0 % ) , they may in f u t u r e be used in 
p a i n t s and a l l i e d i n d u s t r i e s . 
- 42 -
is 
00 
a> 
H 
n IH 
-d ® 
0) 
CO 
V) 
o 
§ 
•H +3 •rt 09 O 
O O 
% 
•P <0 (X. 
CO 
1 1 00 •« « 1 00 o •H 
o <0 00 00 
•• 1 • • 0 o o o o ca 
CJ tH "H «M OJ 
•• • • • • 00 •H 0> o 00 •H t- w •H 
•H <0 •H CO 
•• • • • • 
00 •H o 00 TH T-l CO CO w 
O 
s 
o 
O 
•H 
O 
<M 
0) fl ® 
o M >• 
>> •H 
(X, 
•fa § 
IH a< ^ 
o 
CM 
t-o 
CO 
CO 
CO 
«0 
tH 
to 
a 
00 
o <M 
* • CO •H 
•H •H (0 
.J •H 
« 
9 iH O bO O •H •H h 
d eS 
w m 
1 
« 
O s o <0 OQ -P +» O O o « X » 
00 
lO 
a 
• • 
t- O •H CI 
00 CO •H TH CO CO OS 00 r-l 
0) as 
0) 
a> Q> § OS 00 •H •P -d o •H « o « 09 A g O Q o 3 S< ti a IH s 0) o o rH jd to o O u 
• 1 1 1 1 1 1 1 1 t-
08 
• 1 1 1 1 1 1 1 1 tH 
CO C5 CO 00 CO to CO to • • • • • • « • • N tH CO 01 00 oi tH oa Ol CJ m to CO CO to CO CO 
ca b- 00 03 to tH til • • e • • • « o 9 O 00 0> to tH o CO CO ca 03 to 00 CO •H 
CO to CO OJ tH to 03 « • • • « • • • • 00 t- o o tH til' tH CO tH 
t- U5 tH t- ' tH 00 -H CO 0 • # e • • • • • (3> CO 00 o o CO CO tH tH •H tH tH 
M CO 00 
• 1 • i • 1 1 1 • O o OJ o 
1 1 tH 00 ca 1 • • 1 • 1 1 o tH on 
CO C3> t- o> 00 CO w o> t-o tH tH 00 tH d tH 00 00 tH tH tH •H tH tH tH tH tH 
0) § 
a 
<>> 
"d •H 
Ct) 
& 
o 
I 
<H •H § 
o 
d •k U CS « o 00 (Q (H fii •d o d P u a V ^ p ed 3 0) o laO •H u <0 O >> +8 CS a a CO M •H 0) 
l-t f-t a w 0) 0) « o 3 00 i •p 0) a « •H rH •H CQ e > O 
ts o in •d 
• r t ft » 
<D •H 
03 •H (0 
+» 
CS •H CO FH -P e d O •H CO •H JO fl M O <M « « 
CQ 00 GO 
d d d 
(3 fi d •H •H •H 
% % 
•H 
h « O 
Xi a, S H 
eS •H 
O 
•H 
CO (0 o W) 
(d .S3 
P-o u •p 
- 43 -
EEPERENCES 
1 . T . P . H i l d i t c h , J . Am. Oil Chemists ' S o c . , 74-5 ( 1 9 6 5 ) . 
2 . C . F . Allen and P, Good, J . Am. Oil Chemists ' S o c . , 
610 ( 1 9 6 5 ) . 
3 . I . A . Wolff , S c i e n c e , 1140 ( 1 9 6 6 ) . 
4 . C .Y. Hopkins and M.J . Chisholm, Phytochemistry , 8 , 161 ( 1 9 6 9 ) , 
5 . M.O. Baghy, C.R. Smith, J r . , and I , A . iTolff, J . Org. Chem., 
422T ( 1 9 6 5 ) . 
6 . Howard T. Sprecher , Rene Mair, M. Barber and fl.T. Holman, 
Biochemist ry , 4 , 1856 ( 1 9 6 5 ) . 
7 . P.D. (runstone, Chem. I n d . , 1551 ( l 9 6 6 ) . 
8 . C . F . Krewson, J . Am. Oil Chemists ' S o c . , 250 ( 1 9 6 8 ) . 
9 . I . A , S i d d i q i , and S.M. Osman, M.R. Subbaram and K.'f . Achaya, 
Chem. I n d . , 988 ( l 9 6 9 ) , 
1 0 . P.D, Gunstone, J . Chem. S o c . , 1274 ( 1 9 5 2 ) . 
1 1 a . P .O. Gunstone, and L . J . M o r r i s , J . S c i . Food A g r . , 1^, 
522 ( 1 9 5 9 ) . 
l i b . P .H. Ansar i , G.A. Qazi , S.M. Osman and M.R. Subbaram, 
Indian J . Appl. Chem., 34 , 157 ( 1 9 7 1 ) . 
1 2 . E.G. Powell , R. Kleiman, and C.ft. Smith, J r . , L i p i d s , 4 , 
450 ( 1 9 6 9 ) . 
1 3 . C.R. Smith, J r . , T .L. Wilson, T .E . Miwa, H. Zobel , R.L. 
Lohmer, and I . A . Wolff , J . Org. Chem., 2903 ( l 9 6 l ) . 
1 4 . C.R. Smith, J r . , T .L . Wilson, R.H. Melvin, and I . A . Wolff , 
J . Am. Chem. S o c . , 8 2 , 1417 ( l 9 6 0 > . 
1 5 . L . J . M o r r i s , R.T. Holman, and K. P o n t e l l , J . Am. Oil 
Chemists S o c . , 232 ( i 9 6 0 ) , 
1 6 . M.J . Chisholm, and C .Y . Hopkins, Can. J . Chem., 2 5 0 0 ( l 9 6 0 ) , 
1 7 . W.H. T a l l e n t , J , H a r r i s , I . A . Wolff and R .E . Lundin, 
Tetrahedron L e t t e r s , 4329 ( 1 9 6 6 ) . 
- 44 -
1 8 . C.R. Smith, J r . , T .L . Wilson, R.B. B a t e s , and C.R. S c h o l f i e l d , 
J . Org. Chem., 3112 ( l 9 6 2 ) . 
1 9 . C.R. Smith, J r . , and I . A . Wolff , L i p i d s , 4 , 9 ( l 9 6 9 ) . 
2 0 . S . P . L i g t h e l m . , Chem. Ind. (London), 249 ( l 9 5 4 ) . 
2 1 . J . R . R i l e y , J . Chem. S o c . , 1346 ( l 9 5 l ) . 
2 2 a . R.G. Powell , C.R. Smith, J r . , and I . A . Wolff, J . Am, Oil 
Chemists ' S o c , , 165 ( l 9 6 5 ) , 
b. R.G. Powell , C.R. Smith, J r . . C.A. Glass and I . A . Wolff , 
J . Org. Chem., 610 ( 1 9 6 5 ) . 
2 3 . F .D. Gunstone, and A . J . S e a l y , J . Chem, S o o , , 5 7 7 2 ( l 9 6 3 ) , 
2 4 . L . J , Morr is , J . Chem. S o c . , 5779 ( l 9 6 3 ) . 
2 5 . R.G. Powell , C,R, Smith, J r . , and I , A , Wolff, J , Org. Chem., 
528 ( 1 9 6 6 ) . 
2 6 . R.G, Powell , and C,R. Smith, J r . , Chem. Ind. (London), 
470 ( 1 9 6 5 ) . 
2 7 . C .R. Smith, J r . , L i p i d s , 1 , 268 ( l 9 6 6 ) . 
2 8 . J . R . Nunn, J . Chem. S o c . , 313 ( l 9 5 2 ) . 
2 9 . A.W. J e v a n s , and C.Y. Hopkins, Tetrahedron L e t t e r s , 
2167 ( 1 9 6 8 ) , 
3 0 . L . J . M o r r i s , and S.W. H a l l , Chem. Ind. (London), 32 ( l 9 6 8 ) . 
3 1 . L . J . Morr is , M.O. Marshal , and W. K i l l y , Tetrahedron L e t t e r s , 
4249 ( 1 9 6 6 ) . 
32 . L . J . Morr is , Chem. Ind. (London), 1238 ( 1 9 6 2 ) . 
3 3 . G.B. B a r r e t t , M . S . J . Dal las and F.D. Padley , J . Am, Oil 
Chemists ' S o c . , 4 0 , 580 ( l 9 6 3 ) . 
3 4 . B. de V r i e s , Chem. Ind. (London), 1049 ( l 9 6 2 ) . 
3 5 . G.A. Howard and A . J . P . Mart in , Biochem. J . , 5 3 2 ( l 9 5 0 ) , 
3 6 . L . J . Morr is , J . Chromatog. , 321 ( l 9 6 3 ) . 
- 45 -
3 7 . E, Vioque,J« Chromatog, , 235 ( l 9 6 9 ) . 
3 8 . J , George Pomonis, Ray F . Severson and P o m e l l J . Freeman, 
J . Chromatog., 78 ( l 9 6 9 ) . 
3 9 . J . A . F l o r i t i Rey . , J . Sims, J . Chromatog. , 761 ( l 9 6 8 ) . 
4 0 . E.N. Davis , L . L . Wallen, J . C . Goodwin, W.K. Rohwedder and 
R.A. Rhodes, L i p i d s , 4 , 357 ( l 9 6 9 ) . 
4 1 . J,A, H a r r i s , F . C . Magne and E . L . Skau, J . Ma, Oil Chemists ' 
S o c . , 4 0 , 718 ( 1 9 6 3 ) . 
4 2 . J . P . Kass and S . B . Radlor , J . Am. Chem. S o c . , 2253 ( l 9 4 2 ) 
4 3 . Von E. Rudloff , Canad. J . Chem., 1413 ( l 9 5 6 ) . 
4 4 . R. Bhat tacharya and P .R . -Ayyar, J , Indian I n s t . S c i . , lOA, 
15 ( 1 9 2 7 ) . 
4 5 . P . B . Gunstone, J . Chem. S o c . , 1611 ( l 9 5 4 ) , 
4 6 . J . A . C o r n e l i u s , and G. Shone, Chem. Ind. 1246 ( 1 9 6 3 ) . 
4 7 . P .R. E a r l e , C.A. Glass , G.C. G e l s i n g e r , I . A . Wolff and 
Q. J o n e s , J . Am. Oil Chemists* S o c . , £ 7 , 440 ( i 9 6 0 ) . 
4 8 . G. Halphen, J . Pharm. 6 , 390 ( l 8 9 7 ) ; A n a l y s t , 326 ( 1 8 9 8 ) . 
4 9 . C.R, Smith, J r . , T . L . Wilson and K.L . Mlkolajezak, Chem. 
Ind. 256 ( 1 9 6 1 ) . 
5 0 . A . J . Durbetaki , M a i . Chem., 2000 ( l 9 5 6 ) . 
5 1 . C. Lutenbirg and S. Ivanov, Allgem. O e l - P e t t - Z t g . , 
189 ( 1 9 3 5 ) . 
P A R T - I I 
- 46 -
Oxygenated F a t t y Acids 
P r i o r to the middle of 1 9 4 0 ' s s t u d i e s on n a t u r a l f a t s 
were l i m i t e d t o the study of f a t t y a c i d composition of seed o i l s . 
The l a c k of academic i n t e r e s t in the study of chemistry of f a t t y 
a c i d s may be a t t r i b u t e d t o t h e i r n o t being r e a d i l y c r y s t a l l i z a b l e 
m a t e r i a l s and t h e i r complexi ty inherent in t h e i r s t r u c t u r e s , 
Another l i m i t i n g f a c t o r r e s p o n s i b l e f o r a slow p r o g r e s s in t h i s 
f i e l d was the impression t h a t f a t t y ac ids e x i s t in s o l u t i o n in 
a s s o c i a t e d dimeric s t a t e and c r y s t a l l i z e as such from s o l u t i o n s . 
Among n a t u r a l products the h igher f a t t y a c i d s molecules are 
s t r u c t u r a l l y unique in possess ing a long n o n - p o l a r hydrocarbon 
c h a i n which te rminates in highly p o l a r c a r b o x y l i c group. I t i s 
t h i s unbalanced p o l a r i t y wdiich accounts f o r t h e i r very v a l u a b l e 
p r o p e r t i e s . 
The growing importance of f a t t y ac ids in technology has 
s t i m u l a t e d r e s e a r c h in f a t t y a c i d o x i d a t i o n , a f i e l d which has 
been most e x t e n s i v e l y i n v e s t i g a t e d during the l a s t two decades. 
The o x i d a t i o n of f a t t y a c i d s has been s t u d i e d under three heads 
depending upon the nature of p r o d u c t s : ( a ) Hydroxyla t ion , 
( b ) epoxidat ion and ( c ) o x i d a t i v e degradat ion. There are qui te 
a few o x i d i z i n g agents and s o are the products derived from t h e i r 
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a c t i o n . These products more o f t e n a r e c a l l e d "Oxygenated f a t t y 
a c i d s " possess the remarkable p r o p e r t y of being high-melt ing 
and e a s i l y c r y s t a l l i z a b l e as compared to t h e i r non-oxygenated 
analogues . Oxygenated f a t t y a c i d s have h o t achieved the indus-
t r i a l importance of non-oxygenated a c i d s , mainly because of t h e i r 
n o n a v a i l a b i l i t y from n a t u r a l sources o r s y n t h e t i c a l l y . These a c i d s 
are now considered to be e s s e n t i a l i n t e r m e d i a t e s in a v a r i e t y o f 
b a s i c s t u d i e s in the f a t t y a c i d c h e m i s t r y , i . e . a u t o x i d a t i o n , 
chemical o x i d a t i o n and the r e a c t i o n mechanism and the metabol ic 
i n v e s t i g a t i o n s . Oxygenated a c i d s are a l s o a t t r a c t i v e compounds 
f o r s t u d i e s of p o s i t i o n a l , geometric and o p t i c a l isomerism and 
f o r s t u d i e s of the e f f e c t o f , type and number of f u n c t i o n a l 
groups on t h e i r p h y s i c a l and chemical p r o p e r t i e s . 
The work on the oxygenated f a t t y a c i d s has been c e n t r e d 
mainly on three l i n e s : 
( i ) P r e p a r a t i o n of var ious types of oxygenated ac ids from 
u n s a t u r a t e d f a t t y a c i d s , 
( l i ) I n t e r c o n v e r s i o n of oxygenated a c i d s . 
( i l l ) Mechanism and s t e r e o c h e m i s t r y of the r e a c t i o n s t h a t occur 
in the p r e p a r a t i o n and mutual t r a n s f o r m a t i o n of oxygenated 
f a t t y ac ids d e r i v a t i v e s , 
A review of the l i t e r a t u r e on the formation and r e a c t i o n s 
of oxygenated f a t t y a c i d s i n d i c a t e s t h a t tiie divergent r e s u l t s 
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r e p o r t e d from time t o time are mainly due t o the d i f f i c u l t i e s 
exper ienced in c o n t r o l l i n g the course of the r e a c t i o n and in 
s e l e c t i n g the c r i t e r i a of p u r i t y . I t thus appears t h a t t h e r e 
are a number of f a c t o r s which i n f l u e n c e the course of f a t t y a c i d 
r e a c t i o n s , 
( i ) The f i r s t f a c t o r i s the p o s s i b i l i t y of the formation of 
primary and secondary o x i d a t i o n products which can be 
i s o l a t e d by the use of a s i n g l e o x i d a n t . 
( i i ) The second a s p e c t of the o x i d a t i o n r e a c t i o n i s the 
s t a b i l i t y of the oxygenated a c i d s formed during o x i d a t i o n , 
t 
I t has been observed t h a t r e a c t i o n s of a c o m p e t i t i v e 
c h a r a c t e r l e a d to the formation of s t a b l e as well as 
uns table o x i d a t i o n p r o d u c t s . In some c a s e s the o x i d a t i o n 
products are r e a d i l y o x i d i z a b l e than the s t a r t i n g m a t e r i a l , 
( i i i ) The t h i r d f a c t o r i s the inf luence of the n a t u r e of the 
s o l v e n t , the a c t i o n of a c i d or base in c a t a l y z i n g the 
r e a c t i o n and the r o l e of temperature on the o x i d a t i o n 
p r o c e s s , 
( i v ) L a s t l y the s t e r i c e f f e c t of the s u b s t i t u e n t s a t t a c h e d t o 
the e t h y l e n i c carbon atom or the s p a t i a l e f f e c t of the 
groups may a l s o govern the na ture of o x i d a t i o n r e a c t i o n 
and l e a d t o the formation of unexpected r e a c t i o n p r o d u c t s . 
In s p i t e of the use of pure f a t t y a c i d s and known s p e c i f i c 
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o x i d a n t s , the a v a i l a b l e methods of i s o l a t i o n and c h a r a c t e r i z a -
t i o n have n o t heen adequate in determining the mechanism of the 
formation of oxygenated f a t t y acids and in e x p l a i n i n g the e x a c t 
na ture of the i n t e r m e d i a t e s and the end p r o d u c t s . 
During the f i r s t q u a r t e r of present c e n t u r y very l i t t l e 
was known about the s t e r e o s p e c i f i c i t y of organic r e a c t i o n s of 
double bonds. With the growing understanding of the mechanism 
of organic r e a c t i o n s the c o n t r o v e r c i a l problems of organic 
chemistry were g r a d u a l l y s o l v e d . I t i s r i g h t l y pointed out t h a t 
the d i f f e r e n t phases of the development and progress of organic 
chemistry are b e t t e r exempli f ied by the genera l p e r f e c t i o n achieved 
by the chemistry of oxygenated f a t t y a c i d s . 
The l a r g e v a r i e t y of products r e s u l t i n g from the ox idat ion 
of a f a t t y a c i d has been the main drawback in i t s s y s t e m a t i c 
s tudy. The o p p o r t u n i t i e s w^ich e x i s t r e q u i r e t h a t extreme c a r e 
should be taken in t h e i r p r e p a r a t i o n , I s o l a t i o n and in s e l e c t i n g 
c r i t e r i a of p u r i t y . A survey of the e a r l y l i t e r a t u r e r e v e a l s tha t 
the r e s u l t s obtained in d i f f e r e n t type of o x i d a t i o n s t u d i e s have 
l e d to the i n t e r p r e t a t i o n s which are c o n f l i c t i n g as f a r as the 
mechanism and s t e r e o c h e m i s t r y are concerned. The study on the 
course of c o n f i g u r a t i o n a l changes involved in g l y c o l formation 
v i a the in termedia te halohydrins and oxl ranes have been made by 
1—7 
a number of workers . The confusion p r e v a l e n t in such s t u d i e s 
was the r e s u l t of divergent experimental data r e p o r t e d by d i f f e r e n t 
- 50 -
i n v e s t i g a t o r s from time t o t ime. This was due to i n t e r p r e t a t i o n s 
made on the b a s i s of n o t well understood conceptions of t h e o r i e s 
of organic r e a c t i o n s . I t i s now r e a l i z e d t h a t organic chemistry 
i s , to a l a r g e e x t e n t , the study of r e a c t i o n s of f u n c t i o n a l groups 
with important c o n t r i b u t i o n s of p o l a r , s t e r i c , confonaat ional 
and neighbouring group e f f e c t s . The r e e i l i z a t i o n of these f a c t o r s 
in the t h i r d q u a r t e r of p r e s e n t century has l e d to a r e n a i s s a n c e 
in the chemistry of f a t t y a c i d s , 
3 8 
The g e n e r a l i z a t i o n s of Swem and Gunstone on the s t e r e o -
chemistry of f a t t y a c i d s r e a c t i o n s have been r e s p o n s i b l e f o r a 
c l e a r understanding of the chemistry of oxygenated f a t t y a c i d s . 
Swem proposed a r e a c t i o n scheme which c o r r e l a t e s the c o n f i g u -
rationcQ. r e l a t i o n s h i p in the conversion of o l e i c and e l a i d i c 
ac ids to t h e i r corresponding g l y c o l s v i a t h e i r halohydrins and 
epoxides . A s y s t e m a t i c study of the o x i d a t i o n and hypoheaogen'a-
t i o n of p e t r o s e l e n i c and p e t r o s e l a i d i c a c i d s c a r r i e d out by 
6 10 T Farooq and coworkers ~ and the work of Roomi e t a l . on e r u c i c 
and b r a s s i d i c a c i d s have given f u r t h e r experimental evidences 
in favour of S w e m ' s r e a c t i o n scheme. 
Epoxy f a t t y ac ids r e p r e s e n t one of the important c l a s s e s 
of oxygenated a c i d s . They c o n t a i n the most v e r s a t i l e , r e a c t i v e 
and i n t e r e s t i n g f u n c t i o n a l group ' o x i r a n e ' , a t h r e e membered 
h e t e r o c y c l i c r i n g . The commercial use of epoxidized o i l s and 
e s t e r s in r e c e n t y e a r s has h i g h l i g h t e d the i n t e r e s t of f a t chemist 
- 5 1 -
in the study of oxi rane compounds. Oxiranes r e a c t in s o l u t i o n 
with a wide v a r i e t y of e l e c t r o p h i l l c , u e u c l e o p h i l i c and n e u t r a l 
r e a g e n t s , iklthough l a b i l i t y of epoxides in the presence of an 
enormous v a r i e t y of r e a g e n t s has heen Imown and e x p l o i t e d f o r 
many y e a r s , much confusion has surrounded the mechanism of these 
r e a c t i o n s . The d i r e c t i o n and s t e r e o c h e m i s t r y of r ing opening a r e 
governed l a r g e l y by t h r e e f a c t o r s ( a ) s t r u c t u r e of epoxide ; 
( b ) s t r u c t u r e of r e a g e n t ; ( c ) r e a c t i o n c o n d i t i o n s , such as tem-
p e r a t u r e , s o l v e n t p o l a r i t y and c a t a l y s t . 
During the l a s t decade new and i n t e r e s t i n g r e a c t i o n s of 
oxygenated f a t t y a c i d s have been d e s c r i b e d t h a t provide new route 
t o the s y n t h e s i s of a v a r i e t y of f a t t y compounds. The growing 
demand of f a t t y chemicals as intermediate raw m a t e r i a l s has 
d i v e r t e d the a t t e n t i o n of f a t chemist from the a n a l y t i c a l a s p e c t 
of n a t u r a l f a t t o the t h e o r e t i c a l Side of the r e a c t i o n s of unusual 
f a t t y a c i d s and t h e i r novel d e r i v a t i v e s . Recent advances in 
chromatographic methods of s e p a r a t i o n and s p e c t r o s c o p i c methods 
of s t r u c t u r e determinat ion have made i t p o s s i b l e t h a t complex 
r e a c t i o n s of p o l y f u n c t i o n a l f a t t y ac ids can now be examined more 
p r o f i t a b l y . This has l e d to the work on the k i n e t i c s of r e a c t i o n s 
and the use of physico-chemical data in s o l v i n g the mechanis t ic 
problems of oxygenated a c i d s . Thus the convent ional element data , 
melt ing point determinat ion and d e r i v a t i z a t i o n of r e a c t i o n products 
a r e no l o n g e r the ^ole c r i t e r i a f o r s t r u c t u r e determinat ion . The 
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s p e c t r a l methods of c h a r a c t e r i z a t i o n i s now c o n s i d e r e d more 
r e l i a b l e than the e a r l i e r methods of i n v e s t i g a t i o n , ^ o n g the 
v a r i o u s s p e c t r o s c o p i c d i s c i p l i n e s the use of n . m . r , and mass in 
the study of f a t t y a c i d r e a c t i o n s has a t t r a c t e d c o n s i d e r a b l e 
a t t e n t i o n in r e c e n t y e a r s . Therefore i t i s c o n s i d e r e d d e s i r a b l e 
t o give a s h o r t account of the a p p l i c a t i o n s of n . m . r , and mass 
s p e c t r a l s t u d i e s in the f a t t y a c i d chemis t ry . 
Nuclear Magnetic Resonance. 
NMR was discovered q u i t e e a r l y but i t s use in f a t t y a c i d s 
and r e l a t e d compounds i s of r e c e n t o r i g i n , A number of reviews^^"^^ 
on the n . m , r , s p e c t r a of f a t t y a c i d s have appeared in the l i t e r a -
t u r e . NMR has been p a r t i c u l a r l y more useful in the s t r u c t u r e 
determinat ion of unusual funct ions in the f a t t y a c i d chain and 
in c h a r a c t e r i z a i i g : the products of t h e i r r e a c t i o n s , InT s t r a i g h t 
chain s a t u r a t e d f a t t y a c i d s , there are e s s e n t i a l l y four peaks in 
the s p e c t r a . These r e p r e s e n t the terminal methyl group protons 
c e n t r e d a t O.lT^, the -CH^ protons c e n t r e d a t 7 , 7 T , the 
remaining i s o l a t e d methylene protons c e n t r e d a t 8 , 7 T , and the 
a c i d proton a t low f i e l d . The absence of a pecik n e a r 9,1'J' does 
not c o n t r a i n d i c a t e a terminal methyl group. Methyl protons of 
the e s t e r group give a s i n g l e sharp peak a t 6 , 3 ^ • This peak 
i s u s e f u l as a r e f e r e n c e f o r a r e a measurement. In o l e f i n i c a c i d , 
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when the double bond i s n e a r the c e n t r e , the v i n y l i c protons 
give s ignals , a t 4 . 5 6 ^ and c?<-methylene t o double bond a t S . o T , 
Methylene group p t o double bond g ive s i g n a l a t a s l i g h t l y low 
f i e l d than the i s o l a t e d one. The terminal double bond in iO-
undecenoie a c i d g i v e s s e p a r a t e s i g n a l s f o r the CH^sCs.lT^ ) and 
f o r =CH p r o t o n s ( 4 , 3 7 ' ) . 
Current i n t e r e s t in unusual f a t t y a c i d s i n d i c a t e s the 
value of a d d i t i o n a l data on s p e c t r a - s t r u c t u r e c o r r e l a t i o n s . 
P a r t i c u l a r i n t e r e s t i s focused on the changes in n . m . r , s p e c t r a 
produced by c i s - t r a n s isomerism and by c o n j u g a t i o n . The h i g h l y 
complex spin systems formed by these molecules o f t e n give r i s e 
to broad unresolved or p a r t i a l l y r e s o l v e d m u l t i p l e t s which r e s u l t 
from a l a r g e number of c l o s e l y spaced t r a n s i t i o n s . The broad 
m u l t i p l e t s are u s e f u l as f i n g e r p r i n t p a t t e r n s and permit d i s -
t i n c t i o n among s i m i l a r s t r u c t u r a l groupings involving mul t iple 
C=C bonding. In the case of oxygenated a c i d s , hydroxy a c i d s give 
r i s e t o two peaks in n . m . r . which r e p r e s e n t the 0-H proton and 
-CH-0- p r o t o n . This methine proton appears a t 6 . 4 ^ ^ , while the 
s i g n a l of the proton of hydroxyl group changes with d i l u t i o n and 
can be e l i m i n a t e d by a drop of DgO. In an a c e t o x y d e r i v a t i v e the 
a c e t y l protons produce a sharp s i n g l e t a t 7 . 9 ^ • The epoxy r ing 
protons appear a t 7 . 2 * This peak c o i n c i d e s with d i a l l y l i c CH^ 
peak 
( 7 . 2 Y ) but the epoxy group can be conver ted t o d i a c e t o x y 
which gives a new peak a t 7 . 9 Y • Therefore the presence of 
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epoxy o r hydroxy funct ions can be confirmed by a c e t o l y s i s or 
a c e t y l a t i o n and examining the n . m . r , s p e c t r a . 
In the c u r r e n t l i t e r a t u r e there are a l a r g e number of 
ex€uaples of the a p p l i c a t i o n of n . m . r . in s o l v i n g the s t r u c t u r a l 
14 15 problems of f a t t y a c i d s . Gunstone and Ismail and P u r c e l l e t a l , 
have r e c e n t l y s tudied the n . m . r . s p e c t r a of i someric C18 f a t t y 
a c i d s . Acids with u n s a t u r a t i o n near the c e n t r e of the molecule 
cannot be d i s t i n g u i s h e d from one a n o t h e r . But the isomers with 
u n s a t u r a t i o n c l o s e s t t o e i t h e r the carboxyl or the end methyl 
group show d i s t i n c t i v e s p e c t r a l f e a t u r e s which al low them t o be 
i d e n t i f i e d . There i s a l s o a d i s t i n c t i v e d i f f e r e n c e in the coupling 
f o r c e s a c t i n g on o l e f i n i c protons depending on whether the c o n f i -
g u r a t i o n i S ' c i s o r t r a n s , e s p e c i a l l y in o< - u n s a t u r a t e d a c i d s . 
i 
J va lues f o r t r a n s o l e f i n i c protons are r e g u l a r l y h igher than 
those corresponding to c i s p r o t o n s . F a t t y a c i d s with t r a n s «=< 
1 7 
double bond have a coupling c o n s t a n t ^ 1 6 c / s . Barker e t a l . 
gave values f o r methyl 2-undecenoate as J c i s 1 1 , 3 and J t r a n s 
1 5 , 7 c / s . 
An example of the a p p l i c a t i o n of v a r i o u s techniques deve-
loped to ex tend the value of n . m . r . may here be c i t e d from the 
18 
l i t e r a t u r e . T a l l e n t and coworkers with the help of spin de-
coupling technique e s t a b l i s h e d the s t r u c t u r e of c o r i o l i c a c i d as 
1 3 - h y d r o x y - 9 - c i s , 1 1 - t r a n s - o c t a d e c a d i e n o i c a c i d . NMH s p e c t r o s c o p y 
i s a f i e l d undergoing rapid development. I t i s expected t h a t new 
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a p p l i c a t i o n of n . ro . r , in the f i e l d of f a t chemistry w i l l r e s u l t 
from' the improvements in the technique and a b e t t e r understanding 
of i t s t h e o r e t i c a l b a s i s . 
Mass s p e c t r o m e t r y . 
The mass s p e c t r o m e t r i e f ragmentat ions of many simple l i p i d s 
have been s tudied e x t e n s i v e l y mainly because they are s u f f i c i e n t l y 
v o l a t i l e and s t a b l e t o be examined. In the f i e l d of f a t s the 
e s t e r s of h igher f a t t y a c i d s have been i n v e s t i g a t e d thoroughly and 
indeed long chain f a t t y e s t e r s are one of the e a r l i e s t and most 
widely examined c l a s s e s of n a t u r a l pro«jucts. Their simple mole-
c u l a r s t r u c t u r e and c l e a r p a t t e r n of fragmentat ion make the 
i n t e r p r e t a t i o n of t h e i r mass s p e c t r a an easy a f f a i r . A number of 
19—24 
reviews on the mass spec t rometry of f a t t y ac ids have been 
w r i t t e n in r e c e n t y e a r s . 
Appl ica t ions of mass s p e c t r o m e t r y to the chemis t ry of f a t t y 
a c i d s may be c l a s s i f i e d as to i t s use in ( a ) s t r u c t u r a l determina-
t i o n , (b ) q u a l i t a t i v e i d e n t i f i c a t i o n and ( c ) q u a n t i t a t i v e a n a l y s i s . 
U s u a l l y two or three of these elements are p r e s e n t in any given 
a p p l i c a t i o n . In many f a t t y m a t e r i a l s of i n t e r e s t , parent peaks 
a r e p r e s e n t and Immediately provide the i n v e s t i g a t o r the mole-
c u l a r weight of the m a t e r i a l . As the f ragmenta t ion p a t t e r n 
observed i s c h a r a c t e r i s t i c of the molecule broken, the d i a g n o s t i c 
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ions a r e used f o r f i n g e r p r i n t type of e m p i r i c a l comparison and 
i d e n t i f i c a t i o n of compounds. 
The parent peak of a s t r a i g h t chain f a t t y a c i d i s u s u a l l y 
weak but d e t e c t a b l e . In long chain a c i d s spectrum c o n s i s t s of 
two s e r i e s of peaks r e s u l t i n g from cleavage £it each c a r b o n -
carbon bond with r e t e n t i o n of charge on e i t h e r ( a ) oxygen-con-
t a i n i n g fragment (m/e 4 5 , 5 9 , 7 3 , 87 ) or ( b ) a lkyl f r a g -
ment (m/e 2 9 , 4 3 , 5 7 , 7 1 , 85 - )• The parent peak of a 
methyl e s t e r of s t r a i g h t chain f a t t y a c i d i s u s u a l l y d i s t i n c t . 
But i t i s weak in the range 1 2 0 - 2 0 0 but becomes more i n t e n s e 
beyond t h i s range. In genera l the f ragmentat ion p a t t e r n f o r 
methyl e s t e r s approximates to t h a t f o r f a t t y a c i d s . 
The mass spectmim of a s t r a i g h t chain f a t t y a c i d o r i t s 
methyl e s t e r shows a number of peaks due to i o n i z e d fragments t h a t 
c o n t a i n an i n t a c t - e s t e r group. The ions r e s p o n s i b l e f o r these 
peaks are p a r t l y the r e s u l t of e l i m i n a t i o n p r o c e s s e s . 
I f the chain i s branched, ionized fragments r e s u l t i n g from 
the breeUcing of the bond t o t e r t i a r y or quaternary carbon atoms 
u s u a l l y give r i s e t o l a r g e peaks in the mass spectrum. Prom the 
mass over charge r a t i o ( m / e ) of these peaks the p o s i t i o n of the 
chain can , as a r u l e , be deduced. Mass spec t rometry i s the 
most powerful s i n g l e method a t p r e s e n t a v a i l a b l e f o r the s t r u c t u r e 
determinat ion of branched chain f a t t y a c i d s . 
In the case of e s t e r s R, -
87 
- 57 -
- 0R» i t i s observed t h a t '1 
peaks due t o eJJ, (r^CO)"^, (COOR^)"^, (ORg)"^ and R^ were d e t e c t e d 
f o r some of the e s t e r s of h i g h e r f a t t y a c i d s . Without the a id 
of a c c u r a t e mass measurement and high r e s o l u t i o n , these ions can 
e a s i l y be confused with those o f hydrocarbons, and the presence 
of oxygen atom cannot be d e t e c t e d d i r e c t l y . I t i s u s u a l l y very 
d i f f i c u l t to d i s t i n g u i s h the ion R* formed from an e s t e r from the 
corresponding ion in the hydrocarbon s p e c t r a . The problem of 
r e a r r a n g e d peaks i s a l s o met within the s p e c t r a of f a t t y ac ids and 
t h e i r e s t e r s . The main advantage of high r e s o l u t i o n in the exami-
n a t i o n of an e s t e r l i e s in the f a c t t h a t any such compound sub-
m i t t e d f o r q u a l i t a t i v e i d e n t i f i c a t i o n can immediately be recognized 
as conta ining two oxygen atoms. Fragment ions in the mass s e r i e s 
5 9 , 7 3 , 8 7 , 101 , e t c . can c o n t a i n two oxygens, as can the r e a r r a n g e -
ment ions a t masses 4 7 , 6 1 , 7 5 , 89 e t c . 
Hydrogen migrat ion and s k e l e t a l rearrangement o c c u r to a 
c e r t a i n e x t e n t in a l o n g - c h a i n f a t t y e s t e r molecule during mass 
s p e c t r o m e t r i c f ragmenta t ion . The ions of s t r u c t u r e (CH_) CO„CH* iti n A o 
can be formed e i t h e r by simple c l e a v a g e of a carbon-carbon bond 
of the e s t e r molecule , or by expulsion of a p a r t of the chain 
plus a hydrogen atom, or by c l e a v a g e a f t e r s i n g l e o r mul t ip le 
hydrogen s h i f t s occurr ing in the molecular ion. T h e r e f o r e , the 
hydrogen and carbon atoms in the r e s u l t i n g fragments may n o t be 
in the same p o s i t i o n s in which they were in the o r i g i n a l e s t e r 
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molecule , ifbich mechanism dominates, and to what e x t e n t a 
mechanism i s r e s p o n s i b l e f o r the formation of a (CH-) CO-CHt 
A n 2 <3 
ion depends on which ion i s under c o n s i d e r a t i o n . Much work done 
on-' the mechanism of mass s p e c t r o m e t r i e f r a g m e n t a t i o n of l i p i d 
molecules i s mainly by s u b s t i t u t i o n or i s o t o p e l a b e l l i n g a t the 
s i t e o f i n t e r e s t in the molecule . The u s e f u l n e s s of deuterium-
l a b e l l i n g of organic molecules f o r ga ining i n s i g h t i n t o f ragmenta-
t i o n and s p e c i f i c a l l y r e a r r a n g e d p r o c e s s e s under e l e c t r o n i c impact 
have been demonstrated f r e q u e n t l y in the mass s p e c t r o m e t r y of 
f a t t y a c i d s . 
E s t e r s of s a t u r a t e d f a t t y a c i d s were among the f i r s t 
o r g a n i c compounds whose mass s p e c t r a were s t u d i e d in d e t a i l . The 
i n v e s t i g a t i o n s of the p a t t e r n and mechanism of mass s p e c t r o m e t r i c 
f r a g m e n t a t i o n of f a t t y a c i d e s t e r s were f i r s t i n i t i a t e d by 
21 
Stenhagen and Ryhage . Their work provided c o n s i d e r a b l e impetus 
t o the a p p l i c a t i o n of t h i s p h y s i c a l a n a l y t i c a l method t o o t h e r 
o r g a n i c compounds. In the s p e c t r a the hydrocarbon ions r e s u l t s 
from the breakdown of the hydrocarbon c h a i n of the molecule . 
These ions a r e o f l i t t l e d i a g n o s t i c v a l u e . On the o t h e r hand 
the prominent peaks of the oxygen c o n t a i n i n g ions inc lude the 
m o l e c u l a r ion peak (M"*"), the acylium ion formed by l o s s of a 
methoxy group ( M - S i ) , the peak m/e 74 which i s c h a r a c t e r i s t i c 
of most methyl e s t e r s , and a s e r i e s of peaks of ions c o r r e s p o n d -
ing t o (CH2)jjC00CHg. 
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S p e c t r a of s a t u r a t e d f a t t y a c i d e s t e r s . 
In the Spectrum of methyl s t e a r a t e (g iven belowr) the 
molecular ion peak i s i n t e n s e . I t was found t h a t in comparison 
with the base peak the i n t e n s i t y of the molecular peak tends to 
i n c r e a s e with i n c r e a s i n g chain l e n g t h o f long chain esters^^*^®. 
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MASS SPECTRUM OF METHYL STEARATE 
The base peak (m/e 7 4 ) r e s u l t s from a M c l a f f e r t y rearrangement , 
which t r a n s f e r s a V'-Hydrogen atom of the a c i d moiety to the 
carbonyl oxygen through a c y c l i c t r a n s i t i o n s t a t e ( l ) and c l e a v e s 
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the C2-C3 bond t o g ive o l e f i n ( l l ) and ion ( I I I ) . 
CHgCCHg)^ -
H 
-OCH, 
CH3(CH2)^CH=:CH2 + 
( I I ) 
r. 
( I l l ) 
CHg = C - OCH3 
4.. 
( I ) 
H, 
H, 
-JFV 
H^i 
( IV) 
-OOH, 
•OH^  -
(V) 
f 
' 0 + 
•OCH, 
+ 
,0H 
CH^ - CH3 - CH - (CH^)^ 
/ vo , 
OCH, 
OH 
CHg =: CH (CH2)jjj— C m = 4 , 8 , 12 
Between the peak m/e 74 and the molecular ion peak a s e r i e s of 
peaks corresponding to the homologous ions ( n - 2 , 6 , 1 0 , 
1 4 ; m/e 8 7 , 143 , 199 and 255 r e s p e c t i v e l y ) are observed. The peak 
m/e 87 i s found t o undergo hydrogen exchange with the methylene 
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group a t p o s i t i o n 5 o r 6 . S p l t e l l e r e t a l f sugges ted t h a t these 
Ions possess the s t r u c t u r e CHg a CH - (CHg)^ C ^ and are formed 
0CH3 
from the common Intermedia te ( V ) , which r e s u l t s from a t r a n s f e r of 
hydrogen atom from p o s i t i o n 6 t o the ionized carbonyl oxygen of the 
molecular ion ( I V ) , Such type of rearrangements and bond ruptures 
o c c u r r i n g a t d i f f e r e n t p o s i t i o n s f a r t h e r from the e s t e r group give 
the above fragment i o n s . Two or more hydrogen s h i f t s from the same 
i n t e r m e d i a t e ( v ) would e x p l a i n the formation of the homologous 
1 *) 
fragment i o n s . By C or deuterium l a b e l l i n g experiments i t has 
been shown t h a t the peak a t M-43 in the s p e c t r a of f a t t y e s t e r s 
r e s u l t s by an expuls ion r e a c t i o n which involves a l o s s of a propyl 
r a d i c a l from the molecular ion to form a fragment of the type 
S p e c t r a of u n s a t u r a t e d f a t t y a c i d e s t e r s . 
The s p e c t r a of u n s a t u r a t e d e s t e r s a r e complica ted and g i v e 
very l i t t l e information about the molecular s t r u c t u r e . I someric 
u n s a t u r a t e d e s t e r s have s i m i l a r s p e c t r a e x c e p t f o r the 
u n s a t u r a t e d e s t e r s . The s p e c t r a of methyl e s t e r s of monounsaturated 
i somer ic a c i d s (Oleic Z ^ ^ - c i s - o c t a d e c e n o i c ; e l a i d i c , Z \ ^ - t r a n s -
Q 
o c t a d e c e n o i c ; p e t r o s e l e n i c , -K: is~octadecenolc) are almost 
i d e n t i c a l i n d i c a t i n g t h a t n e i t h e r p o s i t i o n a l n o r g e o m e t r i c a l 
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Isomerism have the s i g n i f i c a n t e f f e c t upon the f ragmenta t ion . 
Attempts have been made in r e c e n t y e a r s to make use of 
mass spect rometry in the l o c a t i o n of the p o s i t i o n of double bonds 
in o l e f i n i c a c i d s . The methods a r e based on the p r e p a r a t i o n of 
s u i t a b l e d e r i v a t i v e s of an u n s a t u r a t e d e s t e r and then s u b j e c t them 
to mass s p e c t r o m e t r y . However, the a p p l i c a t i o n ' o f these methods 
i s r e s t r i c t e d to monounsaturated f a t t y a c i d s . The e a r l i e s t 
approach to t h i s problem was t o s a t u r a t e the double bond with 
2 7 
deuterium with a view to obta in deuterium conta ining ions . The 
method was not found to be helpful because of the complica t ion 
caused by hydrogen and s k e l e t a l rearrangements . Another method 
to l o c a t e double bond was t o c o n v e r t an u n s a t u r a t e d e s t e r t o a 
cyclopropane d e r i v a t i v e through carbene a d d i t i o n . Subsequently 
c a t a l y t i c hydrogenation of the r ing y i e l d s a mixture of two isomeric 
branched chain e s t e r s , the p o s i t i o n of which can be determined by 
mass spectrometry^®. 
A more r e c e n t method developed was t o o x i d i z e a double 
bond to epoxide. The epoxide r i n g i s i somerized to a mixture of 
two isomeric keto e s t e r s by use of sodium i o d i d e . S i x prominent 
peaks in the spectrum of each k e t o e s t e r help t o i n d i c a t e the 
p o s i t i o n of the keto group. Two peaks r e s u l t from the c leavage 
of bond a t each side of the keto group {<K-cleavage) and two a r e 
formed by McLafferty rearrangement occurr ing a t each s ide of the 
k e t o group. The remaining two peaks correspond t o the l o s s of 
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methanol from the Ions (Vl ) and ( V I I ) to y i e l d the secondary 
OQ 
fragment ions ( V I I I ) & ( I X ) , Wolff and coworkers have suggested 
the fol lowing fragmentat ion p a t t e r n f o r the above i o n s . 
C^ - PH(CH2)^C02CH3 
CH3(CH2)^CH -^CH(CH2)^C02CH3 
0 
C -
= CH r= 
-V-
(VI) 
-CH^OH 
( V I I I ) 
r . 2 - - -CH« a 
( V I I ) 
-CHgOH 
( I X ) 
3 0 
Audier and coworkers r e p o r t e d t h a t the p o s i t i o n of the 
double bond in a long chain u n s a t u r a t e d compounds can be l o c a t e d 
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by mass spec t rometry of the corresponding dimethylamino a lcohol 
31 
d e r i v a t i v e . Ryhage and Stenhagen have observed t h a t the mass 
spectrum of v i c i n a l dihydroa:y e s t e r obtained by the h y d r o l y s i s 
of epoxide of the o r i g i n a l u n s a t u r a t e d compound r e v e a l s a p r o -
minent c leavage of the carbon-carbon bond between the two 
hydroxyl group. Thus the spectrum of methyl 9 , l O - d i h y d r o x y s t e a r a t e 
has an i n t e n s e peak a t m/e 187 corresponding to ion ( X ) , This 
fragment tends to l o s e methanol to form another prominent peak 
a t m/e 155 . The hydrogen atom ^ i c h i s e x p e l l e d t o g e t h e r with 
the methoxy group i s , t o a l a r g e e x t e n t , the l a b i l e hydrogen from 
the hydroxy group• 
- CH - (CH2)7C02CH3 
|)H OH 
.32 
CH.(GH2)^C02CH3 
-OH 
(X) 
McCloskey and McClelland s t u d i e d the mass s p e c t r a of 1 , 3 -
dioxolane d e r i v a t i v e of a v i c « i n a l dihydroxy e s t e r . The mass 
spectrum of t h i s d e r i v a t i v e has two peaks ( i o n s ( X I ) and ( X I l ) ) 
which correspond t o the c l e a v a g e of the bond a t e i t h e r s ide of 
the r i n g . They suggested t h a t the s p e c t r a of dioxolane d e r i v a t i v e 
can be used to d i s t i n g u i s h between two g e o m e t r i c a l isomers . In 
the spectrum of e r y t h r o isomer which i s der ived from a c i s -
u n s a t u r a t e d e s t e r , the peak M-89 i s a t l e a s t twice as i n t e n s e 
as t h a t in the spectrum of the threo isomer der ived from t r a n s -
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u n s a t u r a t e d e s t e r . 
CHgCCHg)^ ^ CH - CH(CH^)^CO^CH 2 'n^ 2 3 
\7 
CH - CH-(Cfl2)^C02CH3 
( X I ) 
CH„-(CH_)„ - CH - (?H 
O jfi IB 
( X I I ) 
33 
More r e c e n t l y Niehans and Hyhage developed a teclmique 
f o r the determinat ion of double bond p o s i t i o n s in p o l y u n s a t u r a t e d 
f a t t y ac ids by combination gas chromatography-mass s p e c t r o m e t r y . 
The polyhydroxy a c i d s were conver ted to polymethoxy methyl e s t e r s 
with dimethyl s u l f i n y l carbanion amd methyl I o d i d e , The mass 
s p e c t r a of 9 , lO-dimethoxy e thyl hexadecanoate d e r i v e d from p a l -
m i t o l e i c a c i d showed no m o l e c u l a r ion peak. But s i g n i f i c a n t 
peaks a t m/e 229 /~M-(31+32)_7, and m/e 235 / " M - ( 3 1 + 2 X 32)_7, 
were observed. These peaks probably r e s u l t e d by the l o s s of 
(-OCHg) and s u c c e s s i v e l o s s of elements of methanol . The d e t e r -
mination o f the p o s i t i o n s o f the methoxy group help in the l o c a -
t i o n of the double bond in the o r i g i n a l f a t t y a c i d . 
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Some A p p l i c a t i o n s of Mass Spectrometry . 
In r e c e n t y e a r s few papers have appeared descr ibing the 
use of mass s p e c t r o m e t r y in the d e t e c t i o n and c h a r a c t e r i z a t i o n 
of unusual f a t t y a c i d s and t h e i r d e r i v a t i v e s . Wolff and 
J 
coworkers r e p o r t e d the r e s u l t s of the mass spec t rometry of 
long chain hydroxy e s t e r s and t h e i r deuterium l a b e l l i n g analogues , 
using methyl 12-hydroxyoctadecanoate as a model compound. Three 
prominent peaks were observed in the mass s p e c t r a of t h i s 
compound. Of primary i n t e r e s t a re the ions due t o e < - c l e a v a g e 
m/e 229 and the product of subsequent e l i m i n a t i o n of methanol 
m/e 197 . The ion m/e 200 corresponds t o c l e a v a g e of the 1 1 , 1 2 
bond t o the hydroxy f u n c t i o n , accompanied by hydroxy hydrogen 
t r a n s f e r to the carbomethoxy charge bearing fragment . The g e n e s i s 
of the ions as suggested by the authors fol lows the mechanism as 
given under: 
^cHgr.o 
0 H.Q 
OCH3 ^ CH3(CH2)4CH^-CHiCH2(CH2)^C-0CH3 
+ OH 
0=:CH(CH_),rt C=0 0=CH(CH_) ' 2 ' 1 0 
m/e 197 
2 ' 1 0 -OCH. 
m/e 229 
OCH, 
m/e 200 
35 McCloskey and Law r e c e n t l y have used the mass s p e c t r o -
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metry f o r the r ing l o c a t i o n of the cyclopropane r ing in f a t t y 
a c i d e s t e r . The technique involves r e d u c t i v e r ing opening to 
g i v e a mixture of branched-chain and s t r a i g h t chain a c i d e s t e r s 
which were subsequently analysed with a combination of gas 
chromatography - mass s p e c t r o m e t r y . The presence of a methyl 
branch can be recognized by the appearance of a peak of low 
r e l a t i v e i n t e n s i t y a t M-iS probably due t o l o s s of a methyl 
branch. Thus the examination of the s p e c t r a obtained from the 
mixture of branched-chain a c i d e s t e r s permit assignment of the 
p o s i t i o n of methyl groups and hence the p o s i t i o n of the r ing in 
the parent compound, 
J£ 
CH« Cflg 
Morris and Hall have c h a r a c t e r i s e d an unusual a c i d 
D - 2 - H y d r o x y s t e r c u l i c a c i d ( X I I l ) in iPachira and Bombacopsis 
seed o i l s with the help of the mass s p e c t r a . The parent peak 
in the mass spectrum i n d i c a t e d a molecular weight of 3 5 6 , which 
a l s o corresponds to s t r u c t u r e (XIV) . The p o s i t i o n of the^ -
diketo grouping in the chain c o u l d be deduced from the mass 
spectrum. Peaks a t m/e 198 and m/e 2 5 8 , due t o rearrangement 
ions f r o m - c l e a v a g e on one or the o t h e r s ide of the - d i k e t o 
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grouping , showed t h a t the keto groups were in the 9 - and 1 1 -
p o s i t i o n s o f the c h a i n , as i l l u s t r a t e d in the fo l lowing e q u a t i o n , 
T 
CH3-(CH2)7 C - (CHg)^- CHCO^CHg ( X I X l ) 
0 0 OH 
II 1 CHG-(CH2)^ - C - CHG - C - (CH2)G - (1:HC02CH3(XIV) 
37 
More r e c e n t l y C h r i s t i e and coworkers observed t h a t 
mass s p e c t r o m e t r y c o u l d be used in the i d e n t i f i c a t i o n of c y c l o -
pentenyl f a t t y a c i d s and t h e i r d e r i v a t i v e s . They observed t h a t 
the mass s p e c t r a of c y c l o p e n t e n y l f a t t y e s t e r s are d i s t i n c t 
from those of corresponding normal u n s a t u r a t e d and s a t u r a t e d 
e s t e r s . The p r i n c i p a l mode of c l e a v a g e i s ^ t o the 5-membered 
r i n g , whereas with the corresponding s a t u r a t e d compounds, c leavage 
i s a d j a c e n t to the r i n g . Prominent peaks of the s p e c t r u m , o f 
methyl hydnocarpate are the m o l e c u l a r ion peak (M=266) , m/e 185 
( c l e a v a g e t o the c y c l o p e n t e n e r i n g ) , m/e 153 (CH^ = CH (CH2)7C0- ) , 
and m/e 8 2 , 
38 
E l i a s s o n and coworkers have c a r r i e d out mass s p e c t r o -
m e t r i c i n v e s t i g a t i o n s during the c o u r s e of t h e i r work on the 
s y n t h e s i s and the r e s o l u t i o n of 2 -hydroxyundec- lO-enoic a c i d . 
The mass spectrum of i t s methyl e s t e r was found t o be i d e n t i c a l 
with t h a t of the ant ipode. The spectrum showed a m o l e c u l a r ion 
peak a t m/e 2 1 4 , expected f o r a monounsaturated hydroxy s u b s t i -
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t u t e d C l l methyl e s t e r * 
In the f i e l d of f a t t y a c i d s no e x t e n s i v e work has been 
done on the chemistry of unusual ac ids* The r e c e n t t rend i s 
t o study the r e a c t i o n c o n d i t i o n s , product i s o l a t i o n and mechanism 
involved in the simple model compounds. I t i s with t h i s view t h a t 
some r e a c t i o n s of a terminal o l e f i n i c a c i d have been chosen f o r 
the s u b j e c t of the p r e s e n t i n v e s t i g a t i o n . 
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( A ) . S t u d i e s on Splvomercurat lon and Demercuration of 1Q~ 
Undecenoic Aoid. 
Since the d i s c o v e r y of the oxymercurat ion of o l e f i n s by 
39 ' 
Hofmann and Sand i . i tiJldOo, the a d d i t i o n of m e r c u r i c s a l t o r 
of the elements of mixed m e r c u r i c s a l t Hg(OR)X, to an o l e f i n i c 
double bond has been developed i n t o a v e r y u s e f u l r e a c t i o n f o r 
the s e p a r a t i o n of u n s a t u r a t e d f a t t y a c i d s and f o r the s y n t h e s i s 
of c e r t a i n o r g a n i c compounds. 
Hg(OA^) 
- s — ^ - GH - CH -
CHgOH 
OCHG HGOGOCHG 
The above r e a c t i o n g i v e s q u a n t i t a t i v e y i e l d of the adducts from 
which the s t a r t i n g m a t e r i a l can be r e c o v e r e d by the decomposition 
4 0 
of the adducts wi th a mineral a c i d . Mangold and Kammereck 
c o n v e r t e d the u n s a t u r a t e d a c i d s i n t o m e r c u r i c a c e t a t e adducts 
which were then s e p a r a t e d from the u n r e a c t e d s a t u r a t e d components 
and from each other depending upon the number of double bonds 
p r e s e n t in the o r i g i n a l a c i d . The m e r c u r i c a'dduct method has 
a l s o been used t o s e p a r a t e c i s , t r a n s p a i r s of f a t t y a c i d s . * 
The s u c c e s s of the s e p a r a t i o n i s based on the f a c t t h a t mercur ic 
a c e t a t e r e a c t s twenty times f a s t e r with c i s - than wi th t r a n s -
o l e f i n i c bonds. 
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Although aa enonaous number of s t u d i e s of the oxymercura-
t i o n r e a c t i o n have appeared in the l i t e r a t u r e the l a t e r papers 
have concerned themselves p r i m a r i l y with the mechanism of the 
r e a c t i o n and s t e r e o c h e m i s t r y of the p r o d u c t s . S t o i c h i o m e t r i -
c a l l y the oxymelrcuration r e a c t i o n c o n s i s t s in the a d d i t i o n of 
m e r c u r i c s a l t to an o l e f i n i c double bond. A r e d u c t i o n of c a r b o n -
mercury bond (demercurat ion) g i v e s the corresponding a l c o h o l , 
e t h e r or e s t e r . 
-C = C- + Hg(OR)X ^ - C - C ^^^ > > C - C -
OR HgX 6a H 
39 
Prom the work of Hofmann and Sand , i t i s known t h a t i n the case 
of simple o l e f i n s , the r e a c t i o n proceeds in the Morkovnikov 
sense ( t h a t i s , by p l a c i n g the mercury atom on the carbon having 
the more hydrogen) to give an almost q u a n t i t a t i v e y i e l d of 
p r o d u c t . The oxymercuration and demercuration sequence s i n c e 
then has been used t o prepare the Morkovnikov a lcohol from a 
wide v a r i e t y of o l e f i n s . In the s y n t h e t i c work i t compares well 
with the h y d r o b o r a t i o n - o x i d a t i o n of o l e f i n s . The l a t t e r r e a c t i o n 
i s now known to provide a h i g h l y convenient procedure without 
e v i d e n t rearrangement , f o r achieving the anti-Morkovnikov 
hydrat ion of carbon-carbon double bonds. Thus the oxymercura-
t i o n and demercuration r e a c t i o n has a wide scope a p p l i c a b l e t o 
a l a r g e number of s t r u c t u r a l types . The r e a c t i o n d i s p l a c e s 
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high s p e c i f i c i t y and s e n s i t i v i t y to s t e r i c f a c t o r s and advantage 
of these c h a r a c t e r i s t i c s can be taken to achieve d e s i r e d syntheses , 
In r e c e n t y e a r s t h i s combined procedure has been used with 
wide v a r i a t i o n s in experimental c o n d i t i o n s with a view t o use i t 
as genera l technique f o r the i n t r o d u c t i o n of wide v a r i e t y of 
n u c l e o p h i l e s t o carbon-carbon double bond in the Morkovnikov 
d i r e c t i o n . For example a number of s o l v e n t s has been used from 
time t o time so much so t h a t the i n i t i a l r e a c t i o n i s now d e s i g -
n a t e d as so lvomercura t ion . Reduction of the carbon-mercury bond 
has been achieved using a number of r e a g e n t s , inc luding sodium 
mercury amalgam, hydrazine , l i t h i u m aluminium hydride , and var ious 
borohydrides . Thus i t has been r e p o r t e d t h a t the solvomercura-
t i o n - d e m e r c u r a t i o n of r e p r e s e n t a t i v e o l e f i n s in the presence of 
water provides a convenient procedure f o r the Morkovnikov hydra-
4 1 t i o n of the carbon-carbon double bond to form a l c o h o l s , 
S i m i l a r l y the use of a l c o h o l s as a s o l v e n t provides a h ighly 
4 2 4 3 convenient route to the corresponding e t h e r s . Brown and Kurek 
have r e p o r t e d t h a t the so lvomercura t ion-demercura t ion of o l e f i n s 
in the presence of a c e t o n i t r i l e provides a convenient technique 
f o r the Morkovnikov amination of carbon-carbon double bond. In 
t h i s amidomercuration r e a c t i o n mercuric n i t r a t e was found to 
g ive h i g h l y s a t i s f a c t o r y r e s u l t s . 
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R - CH = CH- + CH CN + Hg(NO,) 3 ' 2 a o 
jr=ccHg 
6NO„ 
R - CH - CHgHgNOg 
• i ^ Q.CH^ 
2NaOH 
1 / 4 NaBH 
R -
4 
CH - CHg + Hg + 2NaN03 + l / 2 
NaB(OH)^ 
NHCOCH, 
ONO, 
In these e a r l i e r work the i n i t i a l oxymercurat ion product was 
s e p a r a t e d and t h i s i n t e r m e d i a t e i s reduced in a s e p a r a t e o p e r a t i o n , 
44 
Very r e c e n t l y Brown and coworKer r e p o r t e d t h a t the oxymercura-
t i o n can be c a r r i e d out q u a n t i t a t i v e l y and r a p i d l y i n aqueous 
te trsdiydrofuran and t h a t the mercury could be removed in s i t u 
i n second f a s t r e a c t i o n by t rea tment with a l k a l i n e sodium b o r o -
h y d r i d e . This r e a c t i o n i s a convenient Morkovnikov h y d r a t i o n 
procedure based on h y d r o b o r a t i o n - o x i d a t i o n . 
R - CH 
5 0 : 5 0 , THF-H 0 
« CH_ -1. Hg(OAC)^ > R - Cn - CH_-HgoAC 
^ <5 oeO . ^n 
R - CH 
OH 
- CH^HgoAC 
2 5 " ^ — 10 min. 
NaOH, NaBH^ 
OH 
:25 
R - CH - CHg + Hg 
OH 
Under the c o n d i t i o n s of h y d r a t i o n (much s h o r t e r r e a c t i o n t ime) 
the u n d e s i r e d s i d e r e a c t i o n s a r e not observed. These authors 
42 
have developed the procedures f o r the s y n t h e s i s of e t h e r s and 
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amines^^ and o t h e r s have u t i l i z e d the technique f o r the s y n t h e s i s 
ji R A £t 
of a l k y l azldes and peroxides , 
Although numerous k i n e t i c and s te reochemica l i n v e s t i g a -
t i o n s have he en conducted f o r a d e t a i l e d study of the s o l v o -
mercurat ion r e a c t i o n , the n a t u r e of r e a c t i o n i n t e r m e d i a t e and/ 
t r a n s i t i o n s t a t e involved in the a d d i t i o n r e a c t i o n s in many 
47 
systems i s s t i l l unresolved, F r e d e r i c k e t al . i n t h e i r study 
of the r e d u c t i o n of a l k y l mercury hydroxide by sodium boro-
hydride proposed a f o u r c e n t e r e d t r a n s i t i o n s t a t e . Their o b s e r -
v a t i o n of r e t e n t i o n of c o n f i g u r a t i o n and i n c o r p o r a t i o n of deu-
terium r a t h e r than hydrogen (using NaBB^) in t h e i r experiment 
provided a d d i t i o n a l evidence a g a i n s t SN"" type and carbanion 
mechanisms. 
In 1939 Lucas e t al ,^® proposed t h a t the oxymercuration 
of alkenes involves a t r a n s a d d i t i o n ( b y analogy with the bromina-
t i o n of a l k e n e s ) , and t h a t the t r a n s addi t ion proceeded v i a a 
c y c l i c c a t i o n i c i n t e r m e d i a t e , o r mercurinium i o n , which underwent 
r ing opening by n u c l e o p h i l i c a t t a c k a t carbon with i n v e r s i o n , 
49 
In a r e c e n t k i n e t i c study of t h i s r e a c t i o n Halpern and Tinkler 
could not obtain enough evidence f o r or a g a i n s t the intermedlacy 
of mercurinium ions as r e a c t i o n i n t e r m e d i a t e . Since the I n t r o d u c -48 
t i o n of mercurinium ion concept by Winsteln s e v e r a l o t h e r 
d e s c r i p t i o n s of t h i s s p e c i e s and o t h e r supposedly c l o s e l y r e l a t e d 
s p e c i e s , have appeared in the l i t e r a t u r e . I t was only r e c e n t l y 
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87 
t h a t 01ah and C l i f f o r d r e p o r t e d the f i r s t d i r e c t observat ion 
of mercurinium ion formation t h a t e x i s t s as s t a b l e long l i v e d 
i n t e r m e d i a t e . The ions were produced by t r e a t i n g organomercurials 
of the type I with PSD^H-SbPg-SOg s o l u t i o n . 
X HgY ^g^* 
I FSO_H-SbF--SO- / \ 
\ S - C - ^ ^ ^ W ' ' ^ V 2 
Methoxymercuration demercuration has long been used as a 
51 means of sepeu-ating long chain e s t e r s d i f f e r i n g in u n s a t u r a t i o n 
and, more r e c e n t l y , as a method of " l a b e l l i n g " double bonds p r i o r 
t o mass spectrometry examination, /According to Abley and 
5 2 
coworkers the p o s i t i o n of double bonds in mono and polyenoid 
long chain e s t e r s may be convenient ly determined by reduct ion of 
t h e i r methoxymercuration product with sodium borohydride followed 
by combined gas chromatography-mass spec t rometry of the r e s u l t i n g 
methoxylated e s t e r s . The above procedure have been applied t o 
methyl o l e a t e , e l a i d a t e , l i n o l e a t e and l i n o l e n a t e as under; 
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R'-CH = CH -
Hg(OAC)„ + MeOH 
MeO 
t* - (iH -
HgoAC 
CH - R' R* -
HgoAC OMe 
i n - (!H - E^ 
R» -
NaBH, 
OMe 
CH - CH_ - R^ A 
Mass 
s p e c t r o m e t r y 
+ Y + 
OMe OMe 
NaHH 
R» -
R» - CH + C - CHGR' B» -
•4 
OMe 
GHg - CH - E^ 
Mass 
s p e c t r o m e t r y + + 
OMe CjMe 
CHg - C + CH - E' 
Y 
The p o s i t i o n of the double bonds in methyl o l e a t e and e l a i d a t e 
i s r e v e a l e d by the i n t e n s e ions in the mass s p e c t r a of t h e i r 
methoxyla ted d e r i v a t i v e s a t m/e 1 5 7 , 1 7 1 , 3 0 1 , and 215 which 
r e p r e s e n t s the fragments CH„(CH_)^CHOMe ( n = 7 , 8 ) and MeO -
<5 a H. 
CH(CH-) CO-Me (m=7,8 ) r e s p e c t i v e l y , <2 m a 
5 3 
R e c e n t l y Gunstone and I n g l i s c a r r i e d out oxymercurat lon 
and demercuration s t u d i e s on methyl o l e a t e , methyl l i n o l e a t e and 
h e n d e c - l O - e n o a t e . The l a t t e r gave only one p r o d u c t : methyl 1 0 -
methoxy hendecanoate (86%) while o t h e r s gave l 5 l mixture of 
methoxy s t e a r a t e s . They have f u r t h e r observed t h a t the p r e s e n c e 
of a s u b s t i t u e n t (OH, OMe, OAc) a f f e c t s the p r o p o r t i o n of two 
i s o m e r i c p r o d u c t s formed during the r e a c t i o n . In a r e c e n t s h o r t 
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communication^^ they have a l s o deviced a new procedure f o r the 
i d e n t i f i c a t i o n , a n a l y s i s and i s o l a t i o n of long chain a l c o h o l s 
and ac ids having alkene u n s a t u r a t i o n a t p o s i t i o n 3 , 4 or 5 . 
P r e s e n t Work. 
The present work d e a l s with the solvomercurat ion s t u d i e s 
on a terminal o l e f i n i c f a t t y a c i d , "10-undecenoic a c i d , with a 
view t o prepare the corresponding a l c o h o l , e t h e r s , amine and 
hydroxy e t h e r s , Hater, methyl and e thyl a l c o h o l s , a c e t o n i t r i l e 
and e thylene and propylene g l y c o l s have been used as n u c l e o p h i l i c 
s o l v e n t s . I t was observed t h a t the solvomercurat ion-demercurat ion 
deals with the addi t ion t o the double bond in the Markovnlkov 
d i r e c t i o n without i s o m e r i z a t i o n or rearrangement . Samples of 
e x t r a pure 10-undecenoic a c i d ( E . Merck) and mercur ic a c e t a t e 
( B m ) were used in the p r e s e n t s tudy. All s o l v e n t s used were 
p r e d r i e d . The discuss ion of the r e s u l t s obtained by the use of 
v a r i o u s s o l v e n t s are given below under s e p a r a t e headings . 
( a ) Markovnlkov hydrat ion of iQ-undecenoic a c i d (XV). 
This r e a c t i o n deals with the oxymercuratlon of undecenolc 
a c i d with mercuric a c e t a t e in presence of a 5 0 : 5 0 t e t r a h y d r o -
f u r a n - w a t e r medium, fol lowed by in s i t u r e d u c t i o n of the oxy-
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m e r c u r i a l with sodium borohydride In presence of sodium hydroxide. 
The procedure of solvomercurat ion-demereurat ion adopted In the 
p r e s e n t i n v e s t i g a t i o n i s e s s e n t i a l l y tha t of Brown and Geoghegem^^ 
The r e a c t i o n of undecenoic ac id (XV) with mercur ic a c e t a t e using 
equimolecular p r o p o r t i o n s and the alkedine NaBH^ r e d u c t i o n of the 
oxymercurial f i n a l l y y i e l d e d a c r y s t a l l i n e s o l i d (XVI) , m.p, 49®, 
The f a c t t h a t t h i s h y d r a t i o n product i s a s i n g l e isomer was shown 
by a s i n g l e spot on a thin l a y e r chromatographic (TLC) p l a t e . 
I t was c h a r a c t e r i z e d as 10-hydroxyundecanoic a c i d by i t s i . r , 
and n . m , r . da ta and i t s conversion to lO-ketoundecanoic a c i d 
( X V I l ) , I t s i . r , spectrum showed the presence of a hydroxyl 
moiety ( 3 4 4 0 cm"^) and a carboxyl f u n c t i o n ( l 7 l O cm~^). I t s 
n . m , r , spectrum gave f i v e s i g n a l s I n t e g r a t e d f o r 22 p r o t o n s . The 
spectrum i n d i c a t e d a s a t u r a t e d penult imate hydroxyl s t r u c t u r e 
because the terminal C-methyl protons were observed s l i g h t l y 
downfield a t 8 , 8 3 ' t due t o the deshielding e f f e c t of the hydroxyl 
group. The hydroxyl and carboxyl protons t h a t appeared a t 2,9'~f 
( s i n g l e t ) a re known t o g i v e a combined peak In hydroxy aclds®^. 
Disappearance of the sharp s i n g l e t a t 2 , 9 Y a f t e r deuterium 
exchange i s evidence t h a t the hydroxyl and c a r b o x l protons 
s i g n a l s are i n c o r p o r a t e d in t h i s peak. The methine proton 
appeared as a m u l t i p l e t a t 6 , 2 4 Y , 
Jones o x i d a t i o n of the 10-hydroxyundecanoic a c i d (XVI) 
r e a d i l y y i e l d e d the corresponding keto a c i d ( X V I l ) , l O - k e t o -
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undecanoic a c i d , m.p. 56 -57®. I t s 2 , 4 - d i n i t r o p h e n y l hydrazone 
d e r i v a t i v e had m.p, 115~116° and i t s semicarbazone melted a t 
1 3 6 ° . The s t r u c t u r e ass igned to t h i s Jones o x i d a t i o n product 
was f u r t h e r supported by i t s i . r . and n . m . r . s p e c t r a . IH 
spectrum showed carbonyl absorpt ion band a t 1720 and carboxyl 
band a t 1710 cm"^. The n . m . r . spectrum of t h i s k e t o a c i d showed 
t h r e e peaks of s i g n i f i c a n c e . The s i g n a l f o r f o u r protons due 
t o the o<-methylene t o carbonyl and methylene f l a n k i n g the 
carboxyl group appeared merged a t 7 , 6 4 n r a s an unsymmetriccd 
q u a r t e t . A sharp peak due t o the terminal methyl appeared a t 
8 . 7 1^  i n s t e a d of the usual 9 . l Y because of the deshielding 
e f f e c t of lO-keto group. A broad one proton s i n g l e t a s c r i b a b l e 
t o carboxyl proton appeared a t 1,1'Y > which was found to be 
e x t i n g u i s h e d by the a d d i t i o n of deuterium oxide (DgO), 
A peirt ial s y n t h e s i s of Markovnikov h y d r a t i o n product , 1 0 -
hydroxyundecanoic a c i d (XVI) was achieved s t a r t i n g from the parent 
a c i d undecenoic a c i d (XV). The l a t t e r a c i d on bromination and 
dehydrobromination by the usual way y i e l d e d the terminal a c e t y -
l e n i c a c i d ( X V I I l ) , lO-undecynoic a c i d m.p. 41 -42®. The a c e t y l e n i c 
s t r u c t u r e was e s t a b l i s h e d by i t s c h a r a c t e r i s t i c i . r . band a t 
2122 cm""^. F u r t h e r among i t s n . m . r . s i g n a l s , the terminal 
a c e t y l e n i c proton appeared as a sharp s i n g l e t a t 7 . 7 T and the 
four methylene protons a d j a c e n t t o the a c e t y l e n i c as well as 
carboxyl f u n c t i o n s appeared as a well r e s o l v e d t r i p l e t a t 7 . 8 ^ . 
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The 10-undeeenoic a c i d (XV) on h y d r a t i o n by d i l u t e 
s u l p h u r i c a c i d y i e l d e d 10 -ketoundecanoic a c i d (XVII) m.p. 5 6 - 5 7 ® . 
k mixed m»p, with the keto a c i d p r e p a r e d by the Jones o x i d a t i o n 
of 10-hydroxyundeoanoic a c i d (XVl) .showed no d e p r e s s i o n . The 
i , r « as well as n . m . r . s p e c t r a of t h e two keto a c i d s were found 
t o be i d e n t i c a l . The NaBH^ r e d u c t i o n of lO-ketoundecanoic a c i d 
( X V I l ) gave a hydroxy a c i d (XVl) which melted a t 49® and was 
found t o be i d e n t i c a l in a l l r e s p e c t s with the Markovnikov 
h y d r a t i o n p r o d u c t , lO-hydroxyundecanoic a c i d . 
The above r e a c t i o n s are summarized in Scheme-i , 
Scheme - 1 . 
Hg(OAc)„ 
HgC = CH-(CH2)gC02H — ACOHgCHg - CH - R 
(XV) 
Br, 
V 
Br-CHg-CH 
Br 
- a 
NaOH 
r 
CH S C - R 
( X V I I I ) 
TBF + HgO 
OH 
a = (CH2)qC02H 
H y d r a t i o n ^ 
A l k a l i n e NaBH 
CHg - CH - R 
01: 
NaBH 4 
(XVI) 
Jones o x i d a t i o n 
CH3-C-R 
(XVII ) 
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( b ) Morkovnikov aminatlon of IQ-undeeenolc a c i d (XV). 
In an attempt to bring about amination of the double 
bond the solvomerourat ion-demercurat ion of lO-tlndecenoic a c i d 
in the presence of a c e t o n i t r i l e was c a r r i e d out following the 
43 
procedure of Brown and Kurek , Undecenoic a c i d was r e a c t e d 
with mercur ic n i t r a t e in presence of a c e t o n i t r i l e and the 
r e s u l t a n t adduct was s u b j e c t e d to a l k a l i n e NaBH^ r e d u c t i o n as 
u s u a l . The sodium s a l t of the corresponding N-alkylamide on 
t reatment with sulphur ic a c i d y i e l d e d an o i l y p r o d u c t . On 
p u r i f i c a t i o n over s i l i c a gel G column i t c r y s t a l l i z e d t o y i e l d 
pure 10-aminoundecanoic a c i d , m.p, 38-40®. This amination 
product was TLG homogenous. I t s s t r u c t u r e was e s t a b l i s h e d from 
the study of i t s i . r . and n . m . r . s p e c t r a and i t s conversion to 
iO-hydroxyundecanoic a c i d . I t s i . r , spectrum showed the c h a r a c -
t e r i s t i c absorptions f o r the amino group a t 3415 and 1415 cm"^. 
I t s n . m . r , spectrum showed s i x s i g n a l s in a l l , i n t e g r a t e d f o r 
23 p r o t o n s . Two s i g n i f i c a n t s i g n a l s , one a t 3 . 7 5 T ( s i n g l e t 
f o r two p r o t o n s ) of -NH protons and the o t h e r 
a t 6 . 2 5 T ( m u l t i p l e t 
f o r one p r o t o n ) of CIO methine proton were observed. The s i g n a l 
f o r the a c i d proton was observed a t 0 . 9 Y . Disappearance of 
the s i g n a l s a t 3 .T5 T and 0 , 9 ' t a f t e r deuterium exchange showed 
t h a t the amino protons s i g n a l i s i n c o r p o r a t e d a t 3 , 7 5 7 ^ , The 
lO-amino s t r u c t u r e of the amination product was f u r t h e r supported 
by i t s convers ion td 10-hydroxyundecanoic a c i d by t reatment with 
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d i l u t e h y d r o c h l o r i c a c i d . This hydroxy a c i d was found to be 
i d e n t i c a l wi th t h a t obtained by oxymercurat ion-demercurat ioa 
of o r i g i n a l 10-undecenoic a c i d as d e s c r i b e d e a r l i e r . The ready 
formation of the amino s u b s t i t u t e d a c i d supported the e a r l i e r 
43 
o b s e r v a t i o n t h a t Markovnikov aniination could be brought about 
by the Solvomercurat ion-demercurat ion of o l e f i n s in the presence 
of a c e t o n i t r i l e . 
( c ) Solvomercurat ioa-demercurat ion using a l c o h o l s as 
n u c l e o p h i l l c s o l v e n t s . 
In the l i t e r a t u r e r e p o r t s are a v a i l a b l e of the use of 
monohydric a l c o h o l s as n u c l e o p h i l l c s o l v e n t s in the solvomer-
c u r a t i o n - d e m e r c u r a t i o n of the r e p r e s e n t a t i v e o l e f i n s . I t i s 
known t h a t the above procedure i s a convenient s y n t h e t i c route f o r 
the conversion of o l e f i n s i n t o Markovnikov e t h e r s . The p r e s e n t 
work deals with the use of monohydric as well as d ihydric a l c o h o l s 
in the solvomercurat ion-demercurat ion of a terminal o l e f i n i c a c i d . 
iO-Undecenoic a c i d (XV) was t r e a t e d with mercuric a c e t a t e 
in presence of methanol, e thanol and isopropanol r e s p e c t i v e l y 
42 
according t o the procedure of Brown and Rei • The a l k a l i n e 
NaBH^ reduct ion of the mercur ia l i n t e r m e d i a t e s followed by the 
p u r i f i c a t i o n of the corresponding e t h e r s by column chromatography 
f i n a l l y y i e l d e d iO-methoxy and lO-ethoxyundecanoic a c i d ( y i e l d ^ 9 0 % ) 
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as c o l o r l e s s o i l s . In each c a s e a s i n g l e spot on TLC was 
observed, which showed t h a t only one isomeric e t h e r was obtained. 
The assignment of iO-methoxy and 1 0 - e t h o x y s t r u c t u r e was supported 
by s p e c t r o s c o p i c data . The i . r . s p e c t r a of both the products 
gave t h e c h a r a c t e r i s t i c e t h e r a b s o r p t i o n a t 1110 cm"^. Besides 
the usual n . m . r , s i g n a l s as descr ibed e a r l i e r a s i g n a l a t 6 . 8 T 
( f o r 3 p r o t o n s ) waus observed in the product obtained by the use 
of methanol. This showed the presence of methoxy group. In the 
case of the product obtained by the use of ethanol two s i g n i f i c a n t 
s i g n a l s were observed. A s i g n a l a t 6 . 7 T ( m u l t i p l e t i n t e g r a t e d 
f o r 3 p r o t o n s ) appeared f o r the -OCH^ and CIO methine p r o t o n s . 
Another s i x proton m u l t i p l e t appeared a t 8 , 9 3 Y vrtiich sugges ts 
t h a t the terminal methyl and ethoxy methyl s i g n a l s have merged 
t o g e t h e r . The presence of methoxy and ethoxy funct ions a t the 
CIO of the f a t t y ac id chain was thus e s t a b l i s h e d . Therefore i t 
fol lows t h a t the procedure of so lvomercura t ion-demercura t ion can 
s a t i s f a c t o r i l y bring about the conversion of o l e f i n s i n t o e t h e r s 
in the Markovnikov d i r e c t i o n . 
The above r e a c t i o n of 10-undecenoic a c i d under the same 
c o n d i t i o n s did not proceed in the presence of isopropanol as 
i n d i c a t e d by TLC. The non-formation of the corresponding e t h e r 
i s presumably due to the bulky isopropyl moiety which hinders 
the formation of mercurial adduct . 
The use of dihydric a l c o h o l s as n u c l e o p h i l i c s o l v e n t s in 
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the solvoinercurat ion-demercurat ion r e a c t i o n has not been men-
t ioned In the l i t e r a t u r e . In the p r e s e n t work i t was found 
that in the presence of e thylene and propylene g l y c o l s the 
r e a c t i o n proceeded as smoothly as in the case of primary a l c o h o l s . 
The y i e l d s however, were c o m p a r i t i v e l y l e s s , 
10-Undecenoic a c i d (XV) on solvomercurat ion-demercurat ion 
using e thylene g l y c o l as n u c l e o p h i l i c s o l v e n t and subsequent in 
s i t u r e d u c t i o n by a l k a l i n e NaBH^ r e a d i l y y i e l d e d { — ' 80%) 1 0 -
(2 ' -hydroxyethoxy)undecanoic a c i d ( X I X ) . S i m i l a r l y 1 0 - ( 2 « - m e t h y l -
2-hydroxyethoxy)undecanoie a c i d (XX) { ^ 7 0 % ) was obtained by 
the use of propylene g l y c o l . I d e n t i t y of the hydroxy e t h e r s 
(XIX) and (XX) was based on s p e c t r a l d a t a . The i . r . spectrum 
of both the hydroxy e t h e r s showed peaks a t 3410 (OH), l l i O , 
1056 cm*"^  ( C - 0 - ) . The n . r o . r , of hydroxy e t h e r (XXX) gave f i v e 
s i g n a l s i n t e g r a t e d f o r 26 p r o t o n s . The s i g n i f i c a n t s i g n a l a t 
6 , 5 nr ( m u l t i p l e t , 5 p r o t o n s ) i s a s c r i b a b l e to ClO-methine and 
ClO-OCH^CHg-protons. The n . m , r . spectrum of hydroxy e t h e r (XX) 
e x h i b i t e d a m u l t i p l e t c e n t r e d a t 6 , 6 ' f ( 4 p r o t o n s , ClO-OCHg-CHOH 
+ CIO methine) and a s i g n a l a t 8 , 8 4 T ' ( 6 pro tons ) a s c r i b a b l e to 
C l l metlQ?^ l and 3 ' -methyl p r o t o n s . The hydroxy e t h e r s obtained 
from 10-undecenoic a c i d by the use of ethylene and propylene 
g l y c o l s are shown in Scheme-2, 
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Scheme - 2 . 
HGC = CH - (CH2)GC02H 
(XV) 
1 . Hg(OAc)- + 9H_~CH_ /CH„ - CH - CH • 2 • |~2~|"2 I 
OH OH OH 6H 
2i i U k a l i n e NaBH, 
3 . H 
CHg - IH - Bt 
0 OH CH3 -o x i d a t j 
CHG - CH - R 
(XIX) 
A l k a l i n e KMnO^  
o r 
CrOg-pyridine 
-COgH 
'CHg - CH - tt 
(XVII) 
R = (CH2)GC02H 
-H 
CH3 
(XX) 
CrOg-pyridine 
CHg - CH - R 
I 
) 0 i 
(XXI) ( X X I I ) 
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An attempt to obtain the carboxy e t h e r (XXI) by mild 
ox idat ion of the hydroxy e t h e r (XIX) led to very i n t e r e s t i n g 
r e s u l t s . Oxidation of the hydroxy e t h e r (XIX) with Jones 
reagent gave the unexpected iO-ketoundecanoic a c i d (XVII) 
whereas o x i d a t i o n by a l k a l i n e potassium permanganate /or chromium 
t r i o x i d e - p y r i d i n e y i e l d e d the d e s i r e d carboxy e t h e r ( X X I ) , The 
i d e n t i t y of the Jones o x i d a t i o n product (XVIl ) was e s t a b l i s h e d 
by a comparison of i t s m , p . , i , r . and n . m . r , s p e c t r a with t h a t 
of iO-ketoundecanoic a c i d prepared e a r l i e r v i a the Markovnikov 
hydrat ion procedure . The s t r u c t u r e of the keto a c i d (XVII) 
was f u r t h e r supported by mass s p e c t r o m e t r y . I t s mass spectrum 
gave a molecular ion peak a t m/e 200 (C^^Hg^Og). The o t h e r 
s i g n i f i c a n t peaks obtained were a t m/e 1 8 5 , 1 8 2 , 6 0 , 5 8 , and 4 3 . 
The peak a t m/e 182 i s a t t r i b u t e d to the l o s s of w a t e r from the 
molecular ion . The k e t o a c i d (XVIl ) i s s p l i t on both s i d e s 
alpha to CIO carbon r e s u l t i n g ions m/e 185 and 4 3 . The p r e f e r e n -
t i a l formation of the base peak ion m/e 43 may be a t t r i b u t e d t o 
the l o s s of bulky group comprising the f a t t y a c i d c h a i n . The 
peak a t m/e 45 appeared due t o fragment a r i s i n g from = < - c l e a v a g e 
with r e s p e c t to carboxyl group, whereas the peak a t m/e 58 and 
60 are the r e s u l t of - c l e a v a g e with r e s p e c t to ClO-carbonyl 
and carboxyl groups r e s p e c t i v e l y as shown in Scherae-3. 
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Scheme - 3« 
0 = C -(CH2)gC02H 
m/e 185 
OH 
CHg - C = CHg 
_ m/e 58 
0 s c - OH 
m/e 45 -
OH -i-f' 
CHg a C - OH 
- m/e 60 
The hydroxy e t h e r (XfC) s i m i l a r l y on o x i d a t i o n with 
CrOg -pyridine y i e l d e d the d e s i r e d k e t o n i c product ( X X I l ) , 
5 6 
J o n e s o x i d a t i o n of hydroxy e t h e r ( x x ) under the same c o n d i t i o n s 
gave again the unexpected lO-.ketoundecanoic a c i d ( X V I l ) , Thus 
in both the hydroxy e t h e r s (XIX) and (XX) J o n e s o x i d a t i o n gave 
the same keto a c i d ( X V I l ) , the f o m a t i o n of which presumably 
i s due to a c i d i c medium u s e d . This r e a c t i o n c o u r s e appears t o 
be v e r y unusual as f a r as the r o l e of Jones r e a g e n t in the 
o x i d a t i o n of hydroxy e t h e r i s concerned. 
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( B ) B o r o n t r i f l u o r l d e C a t a l y s e d Reactions of Epoxides . 
The r ing opening r e a c t i o n s of epoxides g e n e r a l l y , involve 
a t t a c k on an epoxide carbon atom by an e x t e r n a l n u c l e o p h i l i c 
r e a g e n t . I f such a r e a g e n t i s not a v a i l a b l e , i t s p l a c e may 
be taken by a s u b s t i t u e n t group in the epoxide molecule . The 
group migrates from one epoxide ccurbon atom to o t h e r , with 
product ion of an aldehyde or ketone . Rearrangement r e a c t i o n s 
of t h i s kind are u s u a l l y c a t a l y s e d by Lewis a c i d s ( e . g . , MgEr^/ 
e t h e r , B P g / e t h e r ) but may a l s o be brought about by the a c t i o n of 
h e a t a lone . Since the r e a c t i o n s are normally c a t a l y s e d by a 
Lewis a c i d , the e n t i t y n^ich r e a r r a n g e s i s not the epoxide 
i t s e l f , but i t s complex with the a c i d , e . ' g . , 
.BF3 
RR»C •CR«R«" 
Rearrangement r e a c t i o n s can be considered as a s p e c i a l c a s e of 
r ing-opening r e a c t i o n s where, in the absence of an e x t e r n a l 
n u c l e o p h i l e , 
one of the epoxide carbon atoms i s a t t a c k e d by a 
neighbouring group or atom in the same molecule . 
The use of b o r o n t r i f l u o r i d e i n the rearrangement of f a t t y 
epoxy e s t e r s t o keto e s t e r s was f i r s t made by Wallens and 
coworkers^®. They determined the optimum c o n d i t i o n s f o r rearrange^ 
ment of epoxides to ketones by using methyl 9 , 1 0 - e p o x y s t e a r a t e 
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and then appl ied t o o t h e r epoxy compounds. In a subsequent work 
on the a c t i o n of B P g - e t h e r a t e on u n s a t u r a t e d epoxy compounds 
59 
Canonica e t a l . r e p o r t e d t h a t the r e a c t i o n of methyl 1 2 , 1 3 -
e p o x y o c t a d e c - 9 - e n o a t e and methyl 9 , l 0 - . e p o x y o c t a d e c - l 2 - e n o a t e 
with B P g - e t h e r a t e i n benzene y i e l d e d c y c l i c and u n s a t u r a t e d 
a c y c l i c compounds. Their c o n c l u s i o n s were confirmed in a 
simultaneous p u b l i c a t i o n by Conacher and Gunstone , They 
observed t h a t methyl 1 2 , i 3 - e p o x y o c t a d e c - 9 - e n o a t e when t r e a t e d 
with B P g - e t h e r a t e i n dioxan s o l u t i o n y i e l d e d 1 2 - and i S - o x o -
o l e a t e s as major p r o d u c t s . These are accompanied by cyclopropane 
compounds which were i d e n t i f i e d as the c i s - and t r a n s - i s o m e r s of 
methyl 9 , 1 0 - m e t h y i e n e - 1 2 - o x o h e p t a d e c a n o a t e . In benzene s o l u t i o n 
the cyclopropane d e r i v a t i v e s are formed i n h i g h e r y i e l d s . These 
r e a c t i o n s a r e summarized below: 
CH3(CH2)^-GH - CH - CHG - CH =: CH - (CH2)^-C00CH3 
i 2 , 1 3 - e p o x y o c t a d e c - 9 - e n o a t e 
( 1 2 , 1 3 - e p o x y o l e a t e ) 
\/ 
B F „ - e t h e r a t e 
in dioxeui tt = (CH2)^C00CH3 
CHGCCHG)^  - C-(CH2)2-CH=CH-R + . ^ 3 ( ^ 2 ) 5 - C - CHG-CH^CH-R 
1 2 - 0 X 0 o l e a t e 1 3 - o x o o l e a t e 
CHjCHg)^- C - GH^ - C / - ^ C H - a 
Cis and t r a n s , methyl 9 , l O - m e t h y l e n e -
12 -oxo-hep tadec a n o a t e , 
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They p o s t u l a t e d t h a t the r e a c t i o n probably occurs through the 
e n o l l c form of the ketone which would a r i s e through the changes 
shown below: 
- + 
P3B-
- C 
P3B.O 
c -
H 
- C = C -
HO 
> - C = C -
H 
k e t o n i s a t i o n y - c - CH -
2 
Thus i t i s e s t a b l i s h e d t h a t the treatment of f a t t y epoxide with 
Lewis a c i d u s u a l l y l e a d s t o the complete disappearance of epoxide 
f u n c t i o n and to the formation of ketones as major p r o d u c t s . The 
e x t e n t to which the d e s i r e d r e a c t i o n , i s o m e r i z a t i o n to ketone , 
i s a t t a i n e d depend l a r g e l y upon the c a t a l y s t , the r e a c t i o n condi -
t i o n s and the amount of water p r e s e n t , 
A i 
More r e c e n t l y K o l a c z i n s k i and coworkers have s t u d i e d the 
I s o m e r i z a t i o n of unbranched 1 , 2 - e p o x i d e s with Lewis a c i d . The 
conversion of long chain unbranched 1 , 2 - e p o x i d e , exempli f ied by 
1 - n - o c t e n e epoxide, t o the corresponding aldehyde in good y i e l d 
was obtained a t c o n d i t i o n s of high d i l u t i o n s , s h o r t r e a c t i o n time 
and proper c h o i c e of c a t a l y s t . BP^-etherate in dioxan was found 
t o g ive the best r e s u l t s . Prom t h i s work i t i s evident t h a t a 
long chain terminal epoxide on BP^ c a t a l y s e d rearrangement l e a d s 
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t o the formation of an aldehyde, in which the carbonyl f u n c t i o n 
i s a t t a c h e d to the terminal carbon atom. 
During the l a s t few y e a r s BF^ has been used as a c a t a l y s t 
f o r many r e a c t i o n s involving condensat ions , rearrangements and 
p o l y m e r i z a t i o n s . Because of i t s g r e a t tendency to form complex 
with oxygen compounds, BF^ c a t a l y s e s most s u c c e s s f u l l y the 
r e a c t i o n s of o x i r a n e s . Recently i t has been used as a c a t a l y s t 
i n the dimethyl s u l f o x i d e (DMSO) oxidation®^ of epoxy compounds, 
A o 
In a r e c e n t a r t i c l e Swem discussed the nature of 1 , 2 -
d i p o l a r a d d i t i o n of DMSO to the oxirane group on the b a s i s of 
h i s r e s u l t s obtained in a mechanis t ic study of the r e a c t i o n . 
DlifSO i s a highly p o l a r molecule t h a t e x i s t s as a resonance hybrid 
of the two l i m i t i n g forms A & B. 
I 
;s=:0 < — ^ ^ s - o 
HgC H3C 
(A) (B) 
The d i p o l a r form ( B ) i n d i c a t e s a high l e v e l of n u c l e o p h i l i c i t y 
64 
f o r the oxygen atom. This was f i r s t demonstrated by Komblum e t a l . 
in 1957 Mtoen they showed t h a t t o s y l a t e s and phenyl h a l i d e s are 
r e a d i l y converted to carbonyls by r e a c t i o n with DMSO and the base 
sodium b i c a r b o n a t e , NaHCOo 
ArCO CHgX + DMSO ^ ArCOCHO + (CH3)2S + NaX 
(X, h a l i d e or t o s y l a t e ) 
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( a ) ArCOCHgX + DMSO ArCOCHgOS (CH2)2 
x* 
+ NaHCO, 
( b ) ArCOCHgOS (CH^)2 ^ ArCOCHO + (CHg)2S + NaX 
X* 
In the f i r s t s t e p ( a ) of the above r e a c t i o n DMSO performs a 
n u c l e o p h i l i c displacement on the s u b s t r a t e r e s u l t i n g _in the 
formation of alkoxysulfonium s a l t as an i n t e r m e d i a t e . In the 
second s t e p (b) the i n t e r m e d i a t e i s f i n a l l y conver ted to the 
carbonyl product and dimethyl s u l f i d e . 
The f i r s t r e p o r t on the o x i d a t i o n of epoxides by DMSO 
was made by Cohen and Tsuj i t o obtain good y i e l d s of ^ - k e t o l 
from an epoxide using b o r o n t r i f l u o r i d e as c a t a l y s t . 
i - + DMSO ^ - i i 
^ 100® 
OH 0 
L a t e r Tsuj i r e p o r t e d t h a t the o x i d a t i o n can a l s o be e f f e c t e d 
without b o r o n t r i f l u o r i d e i f a i r i s passed through the r e a c t i o n 
mixture of epoxide and DMSO or i f a c a t a l y t i c amount of t - b u t y l 
hydroperoxide i s p r e s e n t . He concluded t h a t b o r o n t r i f l u o r i d e 
c a t a l y s e d r e a c t i o n i s i o n i c but t h a t f r e e r a d i c a l s a r e involved 
in presence of a i r or hydroperoxides . To a s c e r t a i n the nature 
ft O 
of the r e a c t i o n Swem observed t h a t the a i r or t - b u t y l hydro-
peroxide c a t a l y s e d o x i d a t i o n of s t y r e n e oxide by DMSO produces a 
small amount of a s t rong a c i d . When these r e a c t i o n s are at tempted 
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in presence of e x c e s s sodium b i c a r b o n a t e , o x i d a t i o n does n o t 
take p l a c e . He concluded t h a t in a l l c a s e s p r e v i o u s l y r e p o r t e d 
the o x i d a t i o n by DMSO i s an a c i d c a t a l y s e d i o n i c p r o c e s s and 
suggested the following mechanisms 
A" 
+ 
O-SCCHg)^ C 
+ 
- i A - ^ ^ - f - i - * 
OH 6H 
H 
"A 
The alkoxydimethyl sulfonium s a l t i s the r e q u i s i t e i n t e r m e d i a t e 
which r e a c t s with base t o g i v e =< - k e t o l but with methanol o r 
water as the nucleophi le o< - g l y c o l i s the o x i d a t i o n product . 
The formation of g l y c o l from o x i r a n e s occurs with s t e r e o c h e m i c a l 
i n v e r s i o n ; c i s - e p o x i d e s give threo g l y c o l s while t r a n s - epoxides 
y i e l d e r y t h r o g l y c o l s . Thus o x i r a n e s can be conver ted to -
g l y c o l s in q u a n t i t a t i v e y i e l d within a few minutes without the 
use of w a t e r . These r e a c t i o n s a r e i l l u s t r a t e d with c i s - and 
t r a n s - 9 , 1 0 - e p o x y s t e a r i c a c i d as under : 
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Cis or t r a n s 
Z ^ i o o ' DM30 
CHgCCHg)^ G - CH -
0 OH 
(Two isomers) 
+ 
0 ' 
CHgCCHg)^ - CH - (fH - (CH2)^C02H 
OH OH 
A review of the c u r r e n t l i t e r a t u r e i n d i c a t e s t h a t DIi^ O o x i d a t i o n 
GT 
has been used in the long chain f a t t y compounds. Mahadevan 
d e s c r i b e d the use of D^^ O in the o x i d a t i o n of t o s y l a t e s of o leyl 
and e l a i d y l a l cohols to t h e i r corresponding aldehydes. L a t e r 68 
Mahadevan and coworkers r e p o r t e d the s y n t h e s i s of long chain 
s a t u r a t e d and u n s a t u r a t e d f a t t y aldehydes by the s e l e c t i v e 
o x i d a t i o n of sul fonate e s t e r s of the corresponding a l c o h o l s with 
DMSO in the presence of sodium b i c a r b o n a t e . E l i a n e Brousse e t a l , 
prepared a mixture of ® < - k e t o l s 9( 1 0 ) - h y d r o x y , lO(9) - l£eto o c t a -
decanoate by the o x i d a t i o n of methyl c i s - 9 , 1 0 - . e p o x y octadeeanoate 
69 
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by DMSO in p r e s e n c e of c a t a l y t i c amount of b o r o n t r i f l u o r i d e -
e t h e r a t e . 
P r e s e n t Work, 
Prom the f o r e g o i n g account of rear rangement r e a c t i o n s of 
epoxides c a t a l y s e d by BFg, i t i s e v i d e n t t h a t no work has y e t 
been done on the t e r m i n a l epoxy d e r i v a t i v e s of long c h a i n f a t t y 
a c i d s . An a t t e m p t t o br ing about rearrangement of methyl 1 0 , 1 1 -
epoxyundecanoate by the use of B F g - e t h e r a t e i n dioxan was made i n 
58 
the p r e s e n t s tudy f o l l o w i n g the procedure of Wallens and coworkers , 
Thus methyl 1 0 , l l - e p o x y u n d e c a n o a t e ( X X I I l ) was f i r s t p r e p a r e d by 
the p e r b e n z o i c a c i d e p o x i d a t i o n of methyl lO-undecenoate , The 
methyl lO-undecenoate p r e p a r e d by the e s t e r i f i c a t i o n of the a c i d 
was t r e a t e d with p e r b e n z o i c a c i d in c h l o r o f o r m , A f t e r the usual 
work up the epoxy e s t e r was o b t a i n e d as a c o l o r l e s s o i l responding 70 
t o epoxy t e s t by p i c r i c a c i d TLC , I t showed a t h r e e p r o t o n 
m u l t i p l e t c e n t r e d between 7 . 4 - 7 , 6 1 ^ which was i n d i c a t i v e of the 
p r o t o n s a t t a c h e d t o the o x i r a n e oxygen. The i , r . spectrum c l e a r l y 
showed the epoxy a b s o r p t i o n a t 8 3 0 and e s t e r c a r b o n y l a t 1740 cm"^. 
The a t t e m p t e d rearrangement of t h i s epoxy e s t e r us ing B P ^ - e t h e r a t e 
i n dioxan did n o t y i e l d the d e s i r e d r e a r r a n g e d carbonyl d e r i v a t i v e 58 
analogous t o those r e p o r t e d e a r l i e r i n the c a s e of nonterminal 
epoxy f a t t y e s t e r s . On the o t h e r hand, the c m d e m i x t u r e from the 
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r e a c t i o n of methyl 10 ,11 -epoxyundecanoate ( X X I I I ) with BF^-
e t h e r a t e in dioxan, when chromatographed over s i l i c a g e l G column 
r e s u l t e d in the s e p a r a t i o n of a v i s c o u s o i l ( y i e l d 75%, major 
p r o d u c t ) and a s o l i d ( y i e l d 2 5 % , minor p r o d u c t ) . The two 
products were i d e n t i f i e d as methyl 1 1 , 1 1 - e t h y l e n e d i o x y u n d e c a n o a t e 
(XXIV) and methyl 1 0 , l l - d i h y d r o x y u n d e c a n o a t e (XXVI) r e s p e c t i v e l y 
as o u t l i n e d in Scheme 4 , 
Scheme - 4» 
V - H -
m-(CH2)gC02CH3 
(XXIV) 
( i ) MeOH/KOH 
( l i ) H^ 
p o Y 
— 0 
(XXV) 
(CH2)sC02CH3 
( X X I I I ) 
BFg/Dioxan 
0 - CH^ - CH-(CH2)gC02CH3 
OH 
(XXVI) 
CH3N2 
HO - CHo - CH-(CH2)qC02H 
6H 
A (XXVII) P e r f o r m i c a c i d 
H^C = CH-(CH2)gC02H 
(XV) 
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I t i s i n t e r e s t i n g t o note t h a t the l i q u i d as well as the 
s o l i d product were found t o devoid of f r e e carbonyl groups. The 
elemental a n a l y s i s of (XXIV) corresponded t o the molecular formula 
^14^26^4* i d e n t i t y of the product (XXIV) was based on 
s p e c t r a l d a t a . I t s i . r . spectrum showed peaks a t 1740 ( e s t e r 
c a r b o n y l ) and 1110 , 1040 , 1225 , 1255 cm""^ ( C - O - ) , the l a t t e r 
i n d i c a t i n g p o s s i b l y the presence of e t h e r f u n c t i o n , -
I t s n . m , r , spectrum i s in f a v o u r of s t r u c t u r e (XXIV), 
The f o u r proton symmetrical m u l t i p l e t between 6 , 1 - 6 , 2 5 ^ i s 
a t t r i b u t a b l e t o a dioxolane system (-O-CHg-CH^-O-) whereas a one 
proton t r i p l e t c e n t r e d a t 5 . 2 Y i s i n d i c a t i v e of the proton 
a t t a c h e d t o the carbon ( C l l ) bearing two oxygens. The methoxy 
protons appeared a t 6 . 3 7 ' T • The n . m . r . s p e c t r a of 1 , 3 - d i o x o l a n e s 
71 
r e p o r t e d in the l i t e r a t u r e show t h a t the s i g n a l s a r i s i n g from 
the -O-CHg-CHg-O- proton of the r ing appears a t 6 , 0 3 Y and the 
s i g n a l of a proton a t t a c h e d t o a carbon atom bearing two oxygen 
s u b s t i t u e n t s appear a t a lower f i e l d ( 5 , 0 8 ' T ) . Prom a c o n s i d e r a -
t i o n of these s p e c t r a l d a t a and the molecular formula of the 
compound e s t e r (XXIV) appeared t o be a c y c l i c 
compound c h a r a c t e r i z e d as methyl 1 1 , 1 1 - e t h y l e n e d i o x y u n d e c a n o a t e . 
The e s t e r (XXIV) on t reatment with methanolic potassium hydroxide 
fol lowed by a c i d i f i c a t i o n under very mild c o n d i t i o n s r e g e n e r a t e d 
the corresponding a c i d 1 1 , 1 1 - e t h y l e n e d i o x y u n d e c a n o i c a c i d (XXV) 
which melted a t 6 6 - 6 8 ° , I t s i . r , and n , m , r , s p e c t r a were almost 
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s i m i l a r t o the s p e c t r a of the e s t e r (JCCIV) but the s i g n a l a t 
6 . 3 7 Y ( e s t e r p r o t o n s ) was l a c k i n g . F u r t h e r i t s i . r . spectrum 
was a l s o i d e n t i c a l with t h a t of e s t e r (XXIV) but showed c a r b o x y l 
a b s o r p t i o n ( 3 1 4 0 , 17iO The s t r u c t u r e of the a c i d (XXV) 
was f u r t h e r supported by mass s p e c t r o m e t r y . 
I t s mass spectrum gave m o l e c u l a r ion peak a t m/e 244 
(C^gHg^O^), ThTe o t h e r s i g n i f i c a n t peaks obta ined were a t m/e 2 4 3 , 
2 2 7 , 7 3 , 60 and 4 5 . The a c i d (XSY) i s s p l i t on both s i d e s o( t o 
O i l carbon r e s u l t i n g the ions m/e 73 and 2 4 3 . The p r e f e r e n t i a l 
format ion of the base peak ion m/e 73 over m/e 243 may be a t t r i -
buted t o the l o s s of a bulky group compris ing the f a t t y a c i d 
c h a i n . The peaks a t m/e 227 and 45 appeared due t o fragments a r i s -
ing from « < - c l e a v a g e with r e s p e c t to c a r b o x y l group, whereas the 
peak a t m/e 60 i s the r e s u l t of - c l e a v a g e as shown in Scheme - 5 . 
Scheme - 5 . 
-T-H 
m/e 243 
j N H - ( C H 2 ) g - C H 2 . C H 2 - C H 2 - C - 0 H 
^ ' (XXVT) 
OH 
CHGS C - OH 
_ m/e 60 > 
m/e 244 
m/e 227 
J 4 
OS C-OH 
_ m/e 4$ 
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The formation of the e s t e r (XXIV) c o n t a i n i n g the dioxolane 
system by the r e a c t i o n of B F ^ - e t h e r a t e in dioxan with epoxy 
e s t e r (XXIlO can be a t t r i b u t e d to the formation of e thylene 
oxide during the course of r e a c t i o n as shown below: 
BF3 
P S 
T 
B J 
0 . 
'CH, 
'CH, 
Ethylene< oxide 
"BF-
5 
' o 
The p l a u s i b l e mechanism leading to the formation of (XXIV) 
probably i n v o l v e s the r e a c t i o n of e thylene oxide with the 
expec ted r e a r r a n g e d carbonyl d e r i v a t i v e (XXVIIl ) of the parent 
epoxy e s t e r ( X X I I l ) as o u t l i n e d below: 
(XXVIIl ) 
R (CH2)gC02CH3 
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C h a r a c t e r i z a t i o n of the S o l i d (XXVl) . 
I t s i d e n t i t y as methyl 10 ,11-dihydroxyundecanoate (XXVI) 
was e s t a b l i s h e d by i t s spectreil da ta and by comparison with an 
a u t h e n t i c sample* The i . r , of (XXYl) showed the c h a r a c t e r i s t i c 
hydroxyl and e s t e r carbonyl absorpt ions ( 3 4 4 0 and 1740 cm"^ 
r e s p e c t i v e l y ) . The n . m . r , spectrum showed a t h r e e proton un-
r e s o l v e d mul t ip le t a t 6 , 6 T ass igned t o CIO and C l l p r o t o n s , as 
well as s i g n a l s f o r two protons a t 6 , 8 3 ' T a t t r i b u t a b l e t o hydro-
xyl i c protons of the e s t e r (XXVI), The l a t t e r s i g n a l was e x t i n g -
uished by the a d d i t i o n of deuterium oxide . The methoxy protons 
as usual appeared as a sharp s i j i g l e t a t 6 , 3 5 Y , F o r the sake 
of comparison the e s t e r (XXVl) was prepared from 10-undecenoic 
72 
a c i d by performic a c i d h y d r o x y l a t i o n using the method of Swem , 
P e r f o r m i c a c i d h y d r o x y l a t i o n of lO-undecenolc a c i d y i e l d e d 1 0 , 
l l -dihydroxyundecanoic a c i d (XXVIl) m,? , 85-86® which on methyla-
t i o n by diazomethane y i e l d e d the corresponding e s t e r , m,p, 4 5 - 4 6 ° , 
This e s t e r showed no depression in mixed melting p o i n t with the 
b o r o n t r i f l u o r i d e c a t a l y s e d rear ranged product (XXVl), Furthermore 
the i , r , as well as n . m , r , of the two samples of the e s t e r (XXVl) 
were almost i d e n t i c a l in a l l r e s p e c t s . 
The s t r u c t u r e of compound (XXVI) was f u r t h e r supported by 
i t s mass s p e c t r a l d a t a . The spectrum showed a weak molecular 
ion peak a t m/e 232 (^12^24*^4^ have s e v e r a l o t h e r prominent 
peaks a t (m/e 201 , 183 , 1 7 0 , 1 6 9 , 7 4 , 6 1 , 5 9 ) . The fragment ion 
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a t m/e 201 can be i n t e r p r e t e d in terms of the a b i l i t y of e s t e r 
t o l o s e 31 (OCHg) or to the l o s s of -CH^OH from the terminal end. 
This ion m/e 201 on subsequent fragmentat ion g ives ions m/e 169 
(base peak) and 183 by the l o s s of elements of methanol and water 
molecules r e s p e c t i v e l y . A prominent r e a r r a n g e d ion due to 2 , 3 -
c ieavage i s observed a t m/e 74 \i^ich i s £ilso observed in the 
73 
s p e c t r a of normal long chain methyl e s t e r s . Peaks a t m/e 5 9 , 
6 1 and 87 are a l s o observed corresponding to ions /"osG-OCH^^y^* 
/"hO-CH2-(J;=OH_7'^ and /"CHg-CHg-S-OCHg^y''' r e s p e c t i v e l y . 
The work r e p o r t e d e a r l i e r show t h a t b o r o n t r i f l u o r i d e 
c a t a l y s e d DMSO o x i d a t i o n of epoxy f a t t y e s t e r s r e s u l t s in the 
formation of a mixture of two isomeric << - k e t o l e s t e r s which are 
formed by the opening of the epoxy r i n g . In the c a s e of the 
p r e s e n t terminal epoxy e s t e r methyl 1 0 , l l - e p o x y u n d e c a n o a t e ( X X I I I ) 
t h e o r e t i c a l l y two p r o d u c t s , methyl 1 0 - k e t o - l l - h y d r o x y and 1 1 - k e t o -
10-hydroxyundecanoates a r e p o s s i b l e . I t was observed t h a t only one 
c < - k e t o l i s e x c l u s i v e l y formed in the p r e s e n t r e a c t i o n . Methyl 1 0 , 
11-epoxyundecanoate (XXIXl) on t reatment with a c a t a l y t i c amount 
of B P g - e t h e r a t e in DMSO y i e l d e d a f t e r usued work up a s e m i - s o l i d 
product ( y i e l d 8 0 - 8 5 % ) . Subsequent p u r i f i c a t i o n by column c h r o -
matography f i n a l l y y i e l d e d a c r y s t a l l i n e t . l . c . homogenous, s o l i d , 
m.p. 3 8 - 3 9 ° . I t r e a d i l y formed a DNP d e r i v a t i v e melt ing a t 1 1 0 ° . 
Elemental analys?Ls corresponded to the formula ^^ 
i d e n t i f i e d as methyl 1 0 - k e t o - l l - h y d r o x y u n d e c a n o a t e (XXX) by a 
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Study of i t s s p e c t r a l da ta and degradat ion f ragments . 
I t s l . r . showed peaks" a t 3 M 0 (OH), 1720 ( f r e e 0 = 0 ) , and 
1740 cm"^ ( e s t e r c a r b o n y l ) . In the n . m . r . i t e x h i b i t e d a one 
proton s i n g l e t c e n t r e d a t 6 , 7 T which i s ass igned to the terminal 
hydroxyl proton . Addition of D^ O e x t i n g u i s h e d t h i s s i g n a l . A 
sharp two proton s i n g l e t a t 5 , 9 ^ appeared which i s a s c r i b a b l e 
to Gi l protons of the ^ - k e t o l f u n c t i o n . The peaks f o r f o u r 
protons of o<-methylenes a d j a c e n t t o k e t o l and e s t e r carbonyls 
appeared merged as an unsymmetrical queurtet observable a t 7 , 7 1 T , 
As the n . m . r . spectrum l a c k s the formyl proton peak, the presence 
of the terminal aldehydic f u n c t i o n i s r u l e d o u t . This l o c a l i z e s 
the ketonic carbonyl a t the penult imate carbon (ClO) . The presence 
of terminal o< - k e t o l f u n c t i o n was e s t a b l i s h e d by c l e a v a g e with 
l e a d t e t r a a c e t a t e . Oxidat ive degradation of k e t o l € s t e t i (>XXX)^  
with l e a d t e t r a a c e t a t e in a c e t i c a c i d y i e l d e d a fragment which 
was f i n a l l y c h a r a c t e r i z e d as s e b a c i c a c i d (XXIX) by i t s m.p, 1 3 4 ° 
and co-chromatography with an a u t h e n t i c sample obtained by the 
T A. 
permanganate-periodate c l e a v a g e of the p a r e n t a c i d ( lO-unde-
c e n o i c a c i d ) . The formation of s e b a c i c a c i d as the only fragment 
of l e a d t e t r a a c e t a t e c l e a v a g e confirms t h a t the carbonyl group i s 
l o c a t e d a t CIO of the f a t t y e s t e r c h a i n . The above r e a c t i o n s are 
r e p r e s e n t e d in Scheme - 6 , 
Scheme - 6« 
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PhCOgH 
H^C CH .(CH2)3C02CH3 
V 
BPg/DMSO 
HO - CH_ - C - (CH^)_CO^CH 
Pb(OAc) 
2 3 
0 
(XXX) 
MnO^/lO^ 
HO C^ -{CH2)qC02H 
(XXIX) 
The s t r u c t u r e a s s i g n e d to the - k e t o l e s t e r , methyl 1 0 -
k e t o - l i - h y d r o x y u n d e c a n o a t e (XXX) was f u r t h e r supported by the 
s tudy of i t s mass spect rum. I t s mass spectrum gave no m o l e c u l a r 
Ion peak. But a high mass peak a t m/e 199 i s observed wiiich i s 
a s c r i b a b l e t o the l o s s of methoxy or terminal -CH^OH group (m-31) 
from the molecular i o n . The o t h e r s i g n i f i c a n t peaks obta ined were 
a t m/e 1 7 1 , 1 3 9 , 1 2 1 , 7 4 , 6 9 , 5 9 and 5 5 . The peak a t m/e 171 
probably a r i s e s from the fragment ion m/e 199 by the l o s s of 
carbonmonoxide (m/e 1 9 9 - 2 8 ) as well as from the m o l e c u l a r ion by 
the l o s s of e s t e r moiety ( m / e 2 3 0 - 5 9 ) , The molecule a l s o s u f f e r s 
/ ^ - c l e a v a g e with r e s p e c t to the carbonyl groups a t ClO a c i d e s t e r 
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f u n c t i o n giving r i s e to a peak a t m/e 74 of the fragment ions 
OH OH 
/"CHgsC-OGHg^/''" or /"0H-CH2-C=CH2_7"^I A prominent peak a t m/e 
59 i s a l s o observed which may be the r e s u l t of c < - c l e a v a g e with 
r e s p e c t to ClO-carbonyl g iv ing r i s e to the fragment ion 
/"H0-CH2-G=0_7*. 
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( c ) S tudies on the Reac t ion of HydrojB^en bromide in A c e t i c 
anhydride with 1 0 , l l - d l h y d r o x y u n d e c a n o i c a c i d . 
Although the bromoacetoxy a c i d s a r e n o t c l a s s i f i e d in 
the group of oxygenated a c i d s in the usual s e n c e , the importance 
of these has been r e a l i z e d in the s y n t h e s i s of oxygenated f a t t y 
75 
ac ids , The bromoacetoxy a c i d s can be prepared by the a c t i o n 
of N-bromosuccinimide and a c e t i c a c i d on o l e f i n i c a c i d s or by 
r e a c t i o n of hydrogen bromide on epoxy ac ids fol lowed by a c e t y l a -
t i o n . (Another method f o r the p r e p a r a t i o n of bromoacetoxy a c i d T6 
f i r s t r e p o r t e d by Myers i s the a c t i o n of hydrogen bromide and 
a c e t i c anhydride on dihydroxy ac ids derived from u n s a t u r a t e d 
a c i d s . The l i t e r a t u r e c o n t a i n s c o n f l i c t i n g r e p o r t s about the 77 i n t e r a c t i o n of v i c i n a l g l y c o l s and hydrogen bromide. Albi tzky 
r e p o r t e d the formation of acetoxybromide, whereas, Baudart £tad 
78 
Hunsdiecker claimed the i s o l a t i o n of dibromides. J u l e i t t i and 
79 coworkers observed t h a t v i c i n a l dihydroxy a c i d s a r e r e a d i l y 
conver ted by hydrogen bromide in a c e t i c a c i d i n t o acetoxybromides 
which on t reatment with a l c o h o l i c a l k a l i gave the d e s i r e d epoxy 
76 
a c i d . Myers used hydrogen bromide in a c e t i c anhydride f o r the 
p r e p a r a t i o n of a c e t o x y d e r i v a t i v e s of 2 - o c t a d e c e n o i c a c i d . 
80 
Recently Osman and Ahmad have s t u d i e d the r e a c t i o n of 
hydrogen bromide with dihydroxy d e r i v a t i v e s of c i s - and t r a n s -
1 3 - d e c o s e n o i c ( E r u c i c and b r a s s i d i c ) a c i d s . Prom the s p e c t r a l 
and chemical evidences they have shown t h a t beside the usual 
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i somer ic mixture of liij-ronwacetoxy a c i d s , 1 3 ( 1 4 ) , 14 ( l3 ) - toeh6nic 
a c i d s a minor product 1 3 ( l 4 ) - k e t o b e l i e u i c a c i d i s a l s o formed 
during the course of hydrogen bromide r e a c t i o n . In order t o 
e s t a b l i s h the formation of such unusual r e a c t i o n product not 
8 l 
h i t h e r t o r e p o r t e d , Osman and Siddiqui extended the i n v e s t i g a t i o n 
of hydrogen bromide r e a c t i o n to another p a i r of i someric f a t t y 
a c i d s , p e t r o s e l e n i c and p e t r o s e l a i d i c ( c i s and t r a n s - o c t a d e c e n o i c ) 
a c i d s . In t h i s work a l s o they e s t a b l i s h e d the formation of the 
carbonyl compound, 6 ( 7 ) - i : e t o s t e a r i c a c i d as a minor product of 
the r e a c t i o n of hydrogen bromide on dihydroxy a c i d s . 
In the l i g h t of f a c t s descr ibed above regarding the products 
of hydrogen bromide r e a c t i o n on v i c i n a l dihydroxy a c i d s derived 
from mono u n s a t u r a t e d f a t t y a c i d s i t was considered d e s i r a b l e to 
study the a c t i o n of hydrogen bromide in a c e t i c a c i d on the g l y c o l 
d e r i v a t i v e of a terminal o l e f i n i c f a t t y a c i d . The r e s u l t s of 
t h i s study are descr ibed in t h i s c h a p t e r . 
The g l y c o l a c i d 10 ,11-dihydroxyundecanoic a c i d (XXVIl) 
m.p, 8 5 - 8 6 ° , used in the p r e s e n t r e a c t i o n , was prepared by 
72 performic a c i d h y d r o x y l a t i o n as descr ibed e a r l i e r . The dihydroxy 
a c i d (XXVIl) v/iien t r e a t e d with 48% HBr in ^ e t i c anhydride under 
T6 
c o n d i t i o n s s i m i l a r t o those of Myers method y i e l d e d a brown 
syrupy l i q u i d . On f r a c t i o n a t i o n over s i l i c a gel column t h i s 
l i q u i d s e p a r a t e d i n t o two products ( T . L . C . homogenous). These 
products (XXXI) , (XXXII) were i d e n t i f i e d as l O - a c e t o x y - l l - b r o m o 
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(minor) and 1 0 , 1 1 - d i a c e t o x y u n d e c a n o i c (iaaj o r ) ac ids r e s p e c t i v e l y . 
A v a r i a t i o n in the time of heat ing ( l - 5 h r s ) did not l e a d to any-
o t h e r products e x c e p t the two mentioned above. 
The i d e n t i t y of these products was based on chemical and 
s p e c t r a l d a t a . The product (XXXI) gave a p o s i t i v e t e s t of halogen 
and could not be a c e t y l a t e d . Elemental a n a l y s i s corresponded to 
the formula C^gH^gO^Br, I t s i . r . gave absorpt ions a t 1235 
( a c e t o x y ) and 1740 ( a c e t a t e carbonyl ) and 1710 cm"^ (COOH), All 
these data are c o n s i s t e n t with the bromo-acetoxy s t r u c t u r e . 
Reduction of the product (XXXI) with z inc dust in acetone r e -
generated the o r i g i n a l a c i d (XV) whose n . m . r . showed the t y p i c a l 
s i g n a l s of terminal u n s a t u r a t e d a c i d , 10-undecenoic a c i d repor ted 
82 
in the l i t e r a t u r e • The s i g n a l s obtained were: one proton 
m u l t i p l e t 4 , 3 2 7' (CH=), two proton doublet , 5 , 1 5 T (=CH2-) and 
two proton multiplet at 8 ,15 T (CHgO^ to double bond). I t s i . r , 8 3 
e x h i b i t e d the c h a r a c t e r i s t i c band of terminal xmsatura t ion a t 
913 cm""^. When t r e a t e d with aqueous sodium hydroxide the product 
(XXSfl[) i n s t e a d of y i e l d i n g the expected bromohydroxy d e r i v a t i v e 
regenera ted the g l y c o l a c i d (XXVIl) which was found to be ident iced 
with 1 0 , i l - d i h y d r o x y u n d e c a n o i c a c i d . Confirmation of t h i s was 
obtained by a comparison of i t s i . r . and n . m . r . s p e c t r a with the 
s p e c t r a of an a u t h e n t i c sample. The mass spectrum of the e s t e r 
of t h i s dihydroxy a c i d was a l s o s i m i l a r t o t h a t of methyl 1 0 , 1 1 -
dihydroxyundecanoate (XXVl) as descr ibed e a r l i e r . The bromo-
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a c e t o x y d e r i v a t i v e (XXXI) a f t e r m e t h y l a t i o n and subsequent 
c a t a l y t i c ( p l a t i n u m o x i d e ) hydrogenat lon y i e l d e d a p r o d u c t m e l t i n g 
a t 49®, I t was i d e n t i f i e d as 10-hydroxyundecanoic a c i d by com-
p a r i s o n of i t s i . r . and n . m . r , s p e c t r a with the s p e c t r a of the 
same a c i d d e s c r i b e d during the work on o x y m e r c u r a t i o n - d e m e r c u r a -
t i o n . The format ion of only 10-hydroxyundecanoic a c i d l o c a l i z e s 
the bromine s u b s t i t u e n t of the bromo-acetoxy p r o d u c t (XXXI) a t 
the te rminal carbon ( C l l ) . Thus the p h y s i c o - c h e m i c a l d a t a 
e s t a b l i s h e d t h a t out of the two i s o m e r i c bromo-acetoxy (lO-bromo-
1 1 - a c e t o x y and 1 0 - a c e t o x y - l l - b r o m o ) a c i d s , the product (XXXI) i s 
a c t u a l l y the isomer ( 1 0 - a c e t o x y - l l - b r o m o u n d e c a n o i c a c i d ) . On 
the o t h e r hand the p r o d u c t (XXXI) on t r e a t m e n t with methanolic 
potassium hydroxide y i e l d e d a c r y s t a l l i n e s o l i d ( X X X I I I ) , m,p, 
5 8 - 5 9 ® , I t s e lementa l a n a l y s i s corresponded with the formula 
^^ c h a r a c t e r i z e d as 1 0 - h y d r o x y - l l - m e t h o x y u n d e c a n o i c 
a c i d from i t s i . r . and n . m . r , s p e c t r a . The c h a r a c t e r i s t i c bands 
a t 1105 (-OCHg) and 3490 cm"^ (OH) were observed i n the i . r . 
spectrum. I t s n . m . r , e x h i b i t e d a t h r e e p r o t o n sharp s i n g l e t a t 
6 . 6 6 T corresponding t o methoxy p r o t o n s , whereas a downfield two 
p r o t o n s t r i p l e t ( p a r t i a l l y merged with -OCHg s i g n a l ) c e n t r e d a t 
6 . 7 9 ' T i s i n d i c a t i v e of the protons of t e r m i n a l methylene a t t a c h e d 
t o methoxy f u n c t i o n . F u r t h e r the ClO-methine p r o t o n s i g n a l appeared 
as an unresolved m u l t i p l e t a t 6 . 2 9 T . A two p r o t o n broad s i n g l e t 
a t t r i b u t a b l e to f r e e hydroxyl and c a r b o x y l p r o t o n s appeared a t 
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3 , 1 5 ^ which disappeared a f t e r the a d d i t i o n of D^O, Thus the 
n . m . r , spectrum was in favour of s t r u c t u r e ( X X X I I l ) . 
The mass spectrum of (XXXII l ) showed no molecular Ion 
peak but a small peak a t m/e 187 I s observed which i s a s c r l b a b l e 
to the l o s s of the fragment (CHgOCHg) from the molecular Ion. 
The o t h e r prominent peaks observed a r e a t m/e 170 , 169 , 8 1 , 7 5 , 
6 7 , 6 0 , 5 9 , 5 5 , 4 5 , The ion m/e 187 f u r t h e r l o s e s a molecule 
of water t o g ive r i s e m/e 169 , The peaks a t m/e 75 and m/e 45 
(base peak) may be assigned to the fragment ions /~CHgO-CH2-CH=OH_J7^ 
and /"CHgsOCH^y* r e s p e c t i v e l y , A prominent r e a r r a n g e d ion due 
to 2 , 3 - c l e a v a g e I s observed a t m/e 60 which I s a common f e a t u r e 
in the mass s p e c t r a of f a t t y a c i d s . 
The major product (XXXIl) was i d e n t i f i e d as 1 0 , 1 1 -
diacetoxyundecanoic a c i d by co-chromatography (TLC) with an 
a u t h e n t i c sample prepared by the a c e t y l a t l o n of 1 0 , l l - d i h y d r o x y -
undecanoic a c i d . I t s elemental a n a l y s i s corresponded to the 
formula C^gH^gOg. I t showed n e g a t i v e t e s t f o r halogen and did 
not r e a c t with Jones reagent as well as with a c e t i c anhydride-
p y r i d i n e . But t rea tment with aqueous sodium hydroxide y i e l d e d 
the d e s i r e d g l y c o l a c i d (XXVIl ) , whose l . r . and n . m . r . s p e c t r a 
were found to be almost I d e n t i c a l with those of 1 0 , 1 1 - d i h y d r o x y -
undecanoic a c i d . 
The foregoing r e a c t i o n s are r e p r e s e n t e d as shown in the 
Scheme - 7 , 
Scheme - 7 . 
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(XV) 
F e r f o r m i c a c i d 
HO - CHg - ^^H -
OH 
( X X V I I ) 
OAc 
( X X X I ) 
CHg - CH - a 
OAc 
(jcxxn) 
MeOH/KOa 
HgCO - CHg - CH - R 
)H 
/ - H =:(CH2)3C02H_7 
( X X X I I I ) 
E X P E R I M E N T A L 
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EXPERIMENTAL 
All melting p o i n t s are u n c o r r e c t e d , I . r . s p e c t r a were 
obtained with Perkin-Elmer 237 Spectrophotometer . N . m , r . s p e c t r a 
were run in CBClg on Varian A60/HA100 with TMS as the i n t e r n a l 
s tandard . Mciss s p e c t r a were measured in an AEI 1 ^ - 9 mass s p e c t r o -
meter using a d i r e c t i n s e r t i o n sample i n l e t system. Thin layer_ 
chromatographic p l a t e s were c o a t e d with s i l i c a gel & and chromic 
a c i d (50%) was used as spraying agent . P e t . e t h e r r e f e r s to a 
f r a c t i o n b . p . 6 0 - 8 0 ° , N,m.r , and Mass d a t a a r e given in d i s c u s s i o n 
p a r t of the p r e s e n t work. 
(A) S tudies on Solvomercurat lon and Bemercuration of 1 0 -
undecenoic Acid. 
P r e p a r a t i o n of lO-hydroxyundecanoic a c i d (XVI) , 
In a c o n i c a l f l a s k f i t t e d with a magnetic s t i r r e r was 
placed mercuric a c e t a t e ( 3 , 1 9 g , 1 0 , 0 m, mol) . Water (lO ml) 
was added to d i s s o l v e the mercuric a c e t a t e followed by t e t r a -
hydrofuran (lO m l ) . Then undecenoic a c i d ( l , 8 4 g , 10 m, mol) 
was added. The ye l low c o l o r disappeared in" 1 5 - 2 0 seconds . The 
r e a c t i o n mixture was s t i r r e d f o r 20 minutes a t room temperature » 
( - ^ 2 5 ® ) to complete the oxymercuration s t a g e . Then c a u s t i c soda 
(lO.O ml; 2,0M) was added, followed by sodium borohydride s o l u t i o n 
( 1 0 , 0 ml; 0.5M) in NaOH (3 .0M) , A f t e r the r e d u c t i o n a t 3 0 ° the 
mercury was allowed t o s e t t l e . Sodium c h l o r i d e was added to 
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s a t u r a t e the water l a y e r . The r e a c t i o n mixture was a c i d i f i e d with 
d i l , HCl to r e g e n e r a t e the a c i d s , as well as t o des t roy the 
e x c e s s of sodium borohydride» The product on e x t r a c t i o n twice 
with e t h e r , dr ied (anhydrous NagSO^) and evaporated t o dryness , 
y i e l d e d a v i s c o u s o i l ( l . 8 2 g ) . This was c r y s t a l l i z e d twice 
from pet« e t h e r - e t h e r ( l : l ) t o f u r n i s h white c r y s t a l s of 1 0 -
hydroxyundecanoic a c i d (XVl) ( 1 . 5 4 g ) m.p. and m.m.p, 49® 
( l i t . ® ^ m.p. 4 9 . 5 ® ) , (Found: C, 6 5 . 3 2 ; H, 1 0 . 9 5 . C a l c d . f o r 
^11^22^3' 6 5 . 3 1 ; H, 1 0 . 9 6 % ) ; i . r . (KBr) 3440 { m ) cm"^. 
Oxidation of 1 0 - h y d r o x y u n d e c ^ o i c a c i d (XVI) with Jones r e a g e n t . 
The hydroxy a c i d ( l g ) was d i s s o l v e d in acetone ( 5 0 ml) 
and the s o l u t i o n cooled to 10-15® in a c o l d bath. Jones r e a g e n t 
( 4 ml) was added dropwise over a p e r i o d of 20 minutes with c o n t i -
nuous shaking of the r e a c t i o n m i x t u r e . A f t e r the addi t ion was 
complete the r e a c t i o n mixture was allowed to s t a n d a t 15-20® 
f o r 1 h r . The mixture was poured in c o l d w a t e r , e x t r a c t e d with 
e t h e r and dried (anhydrous NagSO^). Evaporat ion of the s o l v e n t 
gave the lO-ketoundecanoic a c i d ( X Y I l ) as a s o l i d ( 0 . 8 5 g ) which 
was c r y s t a l l i z e d in p e t , e ther -benzene ( l : l ) to y i e l d shining 
c r y s t a l s m.p. 56-57® ( l i t . ® ® m.p. 59®) ; (Pound: C, 6 5 . 8 9 ; H, 1 0 . 0 7 . 
Calcd . f o r C^^H^oOg: C, 6 5 . 9 7 ; H, 1 0 . 0 7 % ) ; i . r . <KBr) 1720 ( C=0) 
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D e r i v a t i z a t l o n of lO-ketoundecanoic a c i d (XVII ) , 
( a ) —Dinitrophenyl osazone. The keto a c i d (50 mg) obtained 
from the o x i d a t i o n of 10-hydroxyundecanoic a c i d (XVI) was added 
t o a c l e a r s o l u t i o n of 2 , 4 - d i n i t r o p h e n y l hydrazine ( 0 , 1 g in 
4 ml methanol and one drop of sulphur ic a c i d ) . The mixture was 
heated t o b o i l i n g and allowed to c o o l . The s o l i d product when 
worked up as usual gave 2 , 4 - d i n i t r o p h e n y l hydrazone c r y s t a l l i z e d 
from ethanol in the form of shining yel low c r y s t a l s , y i e l d 
( 0 . 3 5 mg), m.p. 1 1 5 - 1 1 6 ° , (Found: C, 5 3 . 6 5 ; H, 6 . 3 4 ; N, 1 4 . 6 5 . 
^ 1 7 ^ 2 4 ^ 6 5 3 . 6 7 ; H, 6 . 3 6 ; N, 1 4 . 7 3 % ) . 
( b ) Semicarbazone. The keto a c i d (JCVIl) ( 0 . 2 g ) was added 
to an aqueous s o l u t i o n of semicarbazide hydrochlor ide ( 0 . 4 g) 
and sodium a c e t a t e ( 0 . 6 g) and shaken v i g o r o u s l y . The r e s u l t i n g 
s o l i d product was f i l t e r e d , washed with c o l d water and on c r y s -
t a l l i z a t i o n twice with e t h a n o l , y i e l d e d a semicarbazone, m.p. 
136® ( l i t . ® ^ m.p, 1 3 6 ° ) , (Founds C, 5 6 . 1 ; H, 8 . 8 ; N, 1 6 . 4 . 
Calcd . f o r C^g^^gO^^: C, 5 6 . 0 ; H, 8 . 9 ; N, 1 6 . 3 % ) , 
P a r t i a l S y n t h e s i s of 10-hydroxyundecanoic a c i d (XVX). 
( a ) P r e p a r a t i o n of 10 ,11-dibromoundecanoic a c i d : To a c o o l e d 
s o l u t i o n of undecenoic a c i d ( l 2 g) in chloroform ( 3 0 ml ) , bromine 
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( 6 g ) was added dropwise. ifhen the a d d i t i o n was over the m i x t u r e 
was s t i r r e d f o r 3 h r s aad washed with sodium t h i o s u l p h a t e s o l u t i o n 
( 5 ^ ) and w a t e r . The chloroform s o l u t i o n was d r i e d and the product 
taken up with e t h e r . E v a p o r a t i o n of s o l v e n t y i e l d e d dibromounde»* 
c a n o i c a c i d ( l 7 g ) as a t h i c k v i s c o u s l i q u i d . 
( b ) Dehydrobroinination of 1 0 , l l - d i b r o m o u n d e c a n o i c a c i d . 1 0 , 1 1 -
dibromoundecanoic a c i d ( 9 g ) , potass ium hydroxide ( 1 8 g ) , w a t e r 
( 5 ml) and e thanol ( 7 5 ml) were taken in a 250 ml round bottomed 
f l a s k and r e f l u x e d on a w a t e r bath f o r 8 h r s . Most of the a l c o h o l 
was removed under reduced p r e s s u r e , and the product d i s s o l v e d in 
w a t e r and a c i d i f i e d with c o l d d i l , s u l p h u r i c a c i d . This was 
e x t r a c t e d with e t h e r , washed, and d r i e d . E v a p o r a t i o n o f the 
s o l v e n t y i e l d e d a s e m i - s o l i d ( a s i n g l e s p o t on t , l , c , ) which on 
c r y s t a l l i z a t i o n from p e t , e t h e r a f f o r d e d pure lO-undecynoic a c i d 
( X V I I I ) , m.p, 4 1 - 4 2 ° ( l i t . ® ® m.p. 4 3 ® ) , (Pound: C, 7 2 . 4 7 ; H, 9 . 8 9 . 
C a l c d . f o r C^^H^gOg: C, 7 2 , 4 9 ; H, 9 . 9 6 ^ ) ; i . r . (CHGlg) 2122 
5 T 
( c ) Hydrat ion of 10 -undecynoic a c i d . 10 -undecynoic a c i d 
(6 g ) was taken in a c o n i c a l f l a s k c o o l e d in i c e - s a l t m i x t u r e and 
i c e - c o l d s u l p h u r i c a c i d ( 4 5 ml) added dropwise with f r e q u e n t 
shaking . When the a d d i t i o n was o v e r , the f l a s k was kept a t room 
t e m p e r a t u r e o v e r n i g h t . The c o n t e n t s were poured in i c e - c o l d 
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w a t e r , washed f r e e of a c i d and d r i e d to g i v e a white s o l i d 
( 5 , 3 g ) which was c r y s t a l l i z e d in p e t . e t h e r and benzene ( l : l ) 
t o g i v e shining c r y s t a l s of 1 0 - k e t o - u n d e c a n o i c a c i d ( X V I l ) , 
m.p. and m.in.p. 5 6 - 5 7 ° ( l i t , ® ® 5 9 ° ) , 
( d ) NaBH^ r e d u c t i o n of lO-ketoundecanoic a c i d ( X V I I ) . To a 
s o l u t i o n of lO-ketoundecanoic a c i d ( X V H ) ( 0 , 3 g ) in methanol 
( 3 0 ml), a s o l u t i o n of sodium borohydride ( 0 , 6 g) in methanol 
( 2 0 ml) was added. A f t e r the i n i t i a l vigorous r e a c t i o n had 
subsided, the mixture was r e f l u x e d f o r 3 hours , a c i d i f i e d with 
d i l , h y d r o c h l o r i c a c i d , d i l u t e d with c o l d water and e x t r a c t e d 
r e p e a t e d l y with e t h e r . Combined e x t r a c t s were d r i e d and then 
evaporated to y i e l d crude 10-hydroxyundecanoic a c i d ( 0 , l 7 g ) 
which was c r y s t a l l i z e d in p e t . e t h e r - e t h e r ( 1 : 1 ) to g ive pure 
10-hydroxyundecanoic a c i d (XVl) m.p. and m.m.p, 4 9 ° , 
P r e p a r a t i o n of 10-aminoundecanoic a c i d . 
Mercuric n i t r a t e ( 5 . 2 g ) and methyl cyanide (8 ml) were 
taken in a c o n i c a l f l a s k . To the s o l u t i o n undecenoic a c i d 
( 2 . 9 4 g ) was added and the c o n t e n t s were s t i r r e d a t room tem-
p e r a t u r e f o r 1 h r . The s t i r r i n g was done a t such a r a t e as t o 
maintain the temperature below 30°C. The mixture was cooled 
and the reduct ion achieved by adding NaOH (16 ml; 2 , 0 M), fol lowed 
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by sodium borohydride ( l 6 mlj 0.5M) NaOH ( 3 . 0 M), A f t e r 1 h r 
the s o l u t i o n was a e i d i f i e d by d i l . s u l p h u r i c a c i d and e x t r a c t e d 
twice with e t h e r and d r i e d . The e t h e r was then e v a p o r a t e d t o 
y i e l d an o i l ( 2 . 9 g ) which was chromatographed over a column of 
s i l i c a gel ( 6 0 g ) , E l u t i o n with p e t . e t h e r with i n c r e a s i n g 
amount of e t h e r f u r n i s h e d , a t . l . c . homogeneous s o l i d ( 2 . 1 g) 
which was c r y s t a l l i z e d in p e t . e t h e r - e t h e r ( 2 : 3 ^ t o f u r n i s h 
pure 10-aminoundecanoic a c i d , m.p. 3 8 - 4 0 ° , (Pound: G, 6 5 . 5 4 ; 
H, 1 1 . 5 2 ; N, 6 . 8 8 . C^ L^ H^ GOGN r e q u i r e s C, 6 5 . 6 3 ; H, 1 1 . 5 2 ; 
3 ) 3 4 1 5 ( - K S G ] N, 6 . 9 6 % ) ; i . r . (GHGl.,   cm'^^ 
Oxidat ion of lO-aminoundecanoic a c i d . 
50 mg. of amino a c i d was oxidiased a t 0-5®C with Jones 
r e a g e n t e s s e n t i a l l y as d e s c r i b e d e a r l i e r . A f t e r the u s u a l work 
up the amino compound was r e c o v e r r e d as such . 
Acid h y d r o l y s i s of 10-aminoundecanoic a c i d . 
10-Aminoundecanoic a c i d ( 0 . 3 g ) was d i s s o l v e d in d i l . 
h y d r o c h l o r i c a c i d ( 2 5 ml) and the s o l u t i o n was r e f l u x e d f o r one 
hour , c o o l e d and e x t r a c t e d with e t h e r , washed with w a t e r and 
d r i e d . The e t h e r was e v a p o r a t e d t o y i e l d a s o l i d product ( 0 . 2 6 g ) 
which was c r y s t a l l i z e d in p e t . e t h e r - e t h e r ( l : l ) to y i e l d a white 
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c r y s t a l l i n e lO-hydroxyundecanolc a c i d m.p, and m.m.p. 4 9 ° , 
Oxidation of h y d r o l s / ^ ^ • product of lO-amlnoundecanoic a c i d . 
Hydrolysed product (lOO mg) was o x i d i z e d with Jones 
r e a g e n t to y i e l d a s o l i d product (65 mg) which was c r y s t a l l i z e d 
in p e t , e ther -benzene ( l : l ) to g ive iO-ketoundecanoic a c i d (XVIl) 
in,p, and m,m,p, 56 -57®, 
P r e p a r a t i o n of 10-methoxy and lO-ethoxyundecanoic a c i d . 
Anhydrous methanol ( 5 0 ml) and mercuric a c e t a t e ( 1 5 , 9 5 g) 
were taken in a c o n i c a l f l a s k . To the v i g o r o u s l y s t i r r e d s o l u t i o n 
undecenoic a c i d ( 9 , 2 g ) was added. The r e a c t i o n mixture was 
s t i r r e d f o r 15 minutes. Then the r e d u c t i o n of the mercur ia l 
in termedia te was achieved by adding NaOH ( 5 0 ml; 3 , 0 M) and 
sodium borohydride ( 5 0 ml; 0 , 5 M) in NaOH ( 3 , 0 M) both in w a t e r . 
The mixture was s t i r r e d f o r another two hours , u n t i l the mercury 
had coagula ted and s e t t l e d down. A f t e r a c i d i f i c a t i o n with d i l , 
h y d r o c h l o r i c a c i d , i t was e x t r a c t e d with e t h e r , d r i e d . Evapora-
t i o n of e t h e r y i e l d e d an o i l ( 9 , 3 g ) . The o i l y product when 
chromatographed over s i l i c a gel (200 g ) and e l u t e d with p e t . 
e t h e r and e t h e r ( 1 0 0 : 1 4 ; V/V) which furnished pure 10-methoxy-
undecanoic a c i d ( 8 . 2 8 g) as a c o l o r l e s s o i l , TLC a n a l y s i s showed 
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a s i n g l e component, (Pound: C, 6 6 . 6 4 ; H, 1 1 . 1 7 , C a l c d . f o r 
^12^24^3* H, 1 1 , 1 8 % ) ; i , r , ( n e a t ) l l l O (C-O-) cm"^. 
A s i m i l a r r e a c t i o n of undecenoic a c i d ( 5 . 0 g ) with 
ethanol (27 ml) and m e r c u r i c a c e t a t e ( 8 , 7 g ) and subsequent 
r e d u c t i o n gave 1 0 - e t h o x y u n d e c a n o i c a c i d ( y i e l d s 90%), (Found: 
C, 6 7 , 6 9 ; H, 1 1 . 3 8 , C^gH^gO^ r e q u i r e s C, 6 7 , 7 8 ; H, 1 1 , 3 8 % ) ; 
i . r . ( n e a t ) 1110 ( C - 0 - ) cm*"^. The use of i sopropanol as s o l v e n t 
did n o t bring about e t h e r i f i c a t i o n as shown by t . l . c . 
P r e p a r a t i o n of hydroxy e t h e r s (XIX) and ( X X ) . 
E thylene g l y c o l ( l 2 , 5 ml) and m e r c u r i c a c e t a t e ( 3 . 9 g ) 
were taken i n a f l a s k . The s o l u t i o n was s l i g h t l y h e a t e d to 
d i s s o l v e the m e r c u r i c a c e t a t e and then v i g o r o u s l y s t i r r e d , 
Undecenoic a c i d ( 2 . 3 g ) was i n t r o d u c e d i n t o v i g o r o u s l y s t i r r e d 
s o l u t i o n . The r e d u c t i o n of the m e r c u r i a l i n t e r m e d i a t e was 
achieved as usual by adding NaOH ( 1 2 . 5 ml; 3 . 0 M) and NABH^ 
( 1 2 . 5 ml; 0 . 5 M) in NaOH ( 3 . 0 M ) . The usual work up of the 
r e a c t i o n mixture and chromatographic s e p a r a t i o n y i e l d e d 1 0 - ( 2 ' -
hydroxyethoxy)undecanoic a c i d (XIX) as a t . l . c , homogeneous 
o i l ( 2 , 5 9 ) , (Found: C, 6 3 , 3 9 ; H, 1 0 , 6 6 . ^ ^ 3 ^ 2 6 ^ 4 
C, 6 3 , 3 8 ; H, 1 0 , 6 4 % ) ; i . r , ( n e a t ) 3410 (OH), 1 1 1 0 , 1056 ( C - 0 - ) cm"^, 
Propylene g l y c o l ( 2 5 m l ) , m e r c u r i c a c e t a t e ( 7 , 8 g ) , and 
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undecenoic a c i d ( 4 , 6 g ) were r e a c t e d as d e s c r i b e d above. A 
s i m i l a r r e d u c t i o n of the mercur ia l i n t e r m e d i a t e f i n a l l y gave 
lO- (2 '~methyl -2 -hydroxyethoxy)undecanoic a c i d (XX) as an o i l y 
product ( 4 . 8 g ) . (Pound: C, 6 4 . 5 7 ; H, 1 0 . 8 4 . C^^H^gO^ r e q u i r e s 
C, 6 4 . 5 8 ; H, 10 .84%) ; i . r . ( n e a t ) 3410 (OH), 1 1 1 0 , 1056 ( C - 0 - ) cm"^, 
Attempted Jones o x i d a t i o n of hydroxy e t i iers (XIX) and (XX) . 
The hydroxy e t h e r (XIX) ( l g ) w a s ' d i s s o l v e d ih 
acetone (50 ml) and the s o l u t i o n cooled to 1 0 - 1 5 ° in a c o l d 
water bath. Jones r e a g e n t ( 4 ml) was added dropwise with c o n t i -
nuous shaking. A f t e r the addi t ion was complete , the r e a c t i o n 
mixture was allowed to s tand a t 1 5 - 2 0 ° f o r h a l f an hour. The 
mixture was poured in c o l d w a t e r , e x t r a c t e d with e t h e r and d r i e d . 
Evaporation of the s o l v e n t gave a v iscous c o l o r l e s s o i l ( 0 . 7 1 g ) . 
The o i l was chromatographed over s i l i c a gel ( 2 0 g ) . E l u t i o n 
with p e t . e t h e r - E t h e r ( 1 0 0 : 1 8 ; V/V) gave a k e t o a c i d as a s o l i d 
which c r y s t a l l i z e d in benzene-pet . e t h e r ( l : l ) to y i e l d ( 0 . 4 9 g ) 
shining c r y s t a l s of lO-ketoundecanoic a c i d (XVIl ) m.p. and m.m.p. 
5 6 - 5 7 ° . Co-chromatography ( t . l . c . ) with a u t h e n t i c l O - k e t o -
undecanoic a c i d showed a s:^ngle s p o t . I . r , s p e c t r a superimposable 
with the s p e c t r a of 10-ketoundecanoic a c i d . 
The hydroxy e t h e r (XX) on Jones o x i d a t i o n under s i m i l a r 
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condit ions a l s o y i e l d e d a product m.p, 5 6 - 5 7 ° . I t showed no 
depression in m.p. with a u t h e n t i c lO-ketoundecanoic a c i d . 
Mobility of the two compounds on t . l . c . was i d e n t i c c d . 
The keto compound, obtained by Jones o x i d a t i o n of hydroxy 
e thers (XIX) and (XX) , gave a 2 , 4 - d i n i t r o p h e n y l hydrazone m.p. 
and m.m.p. 1 1 5 - 1 1 6 and a semicarbazone m.p. and m.m.p. 136 . 
Potassium permanganate o x i d a t i o n of hydroxy e t h e r ( X I X ) . 
A p o r t i o n of hydroxy e t h e r (XIX) ( 0 . 7 5 g ) was d isso lved 
in water (40 ml) and potassium permanganate ( l . 3 g ) and sodium 
hydroxide (lO%; 1 . 6 ml) was added with s t i r r i n g a t room tempera-
t u r e . A f t e r 30 minutes a t room temperature and 2 hrs a t 3 5 ° , 
the e x c e s s of potassium permanganate was dest royed by addi t ion 
of sodium b i s u l p h i t e . A f t e r decomposition by d i l . h y d r o c h l o r i c 
a c i d the product was e x t r a c t e d r e p e a t e d l y with e t h e r . E t h e r 
evaporat ion y i e l d e d an o i l ( 0 . 4 2 g ) . TLC showed a l i t t l e amount 
of unreacted m a t e r i a l . The r e a c t i o n product was s e p a r a t e d by 
p r e p a r a t i v e t . l . c . using Benzene-methol ( 9 0 : 1 0 ; V/V) to y i e l d 
t . l . c . pure carboxy e t h e r (XXl) as a c o l o r l e s s o i l . (Pound: 
C, 5 9 . 8 9 ; H, 9 . 2 8 . C^gH^^Og r e q u i r e s C, 5 9 . 9 8 ; H, 9 . 2 9 % ) ; 
i . r .^ ( n e a t ) 1705 (COOH), 1110 , 1050 ( C - 0 - ) cm""^. 
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87 Chromium tr ioxide-^pyridine o x i d a t i o n of hydroxy e t h e r f X I x K 
A s l u r r y of the complex in anhydrous pyr idine was prepared 
by adding chromium t r i o x i d e ( 0 . 1 4 g) to v i g o r o u s l y s t i r r e d c h i l l e d 
( i c e hath) anhydrous pyr idine ( 1 , 4 ml) over a p e r i o d of 10-15 
minutes. 10-(2'-hydroxye(tIib3ey.)undecanoic a c i d g ) in 
p y r i d i n ^ ( 0 . 7 ml) was added to the s l u r r y in p o r t i o n . The " 
mixture was allowed to r e a c t 24 hrs a t room temperature with 
continuous s t i r r i n g . The mixture was then d i l u t e d with water 
and e x t r a c t e d three times with e t h e r . The combined e t h e r e x t r a c t s 
were s u c c e s s i v e l y washed with HCl and water . Evaporat ion of 
dried e t h e r e a l e x t r a c t y i e l d e d a dark reddish product ( O . l g ) . 
F r a c t i o n a t i o n by p r e p a r a t i v e t . l . c . gave the carboxy e t h e r (XXl) 
as a n o n c r y s t a l l i z a b l e c o l o r l e s s o i l . 
Chromium t r i o x i d e - p y r i d i n e ox idat ion of hydroxy e t h e r (XX) . 
The chromium t r i o x i d e o x i d a t i o n of 1 0 - ( 2 ' - m e t h y l - 2 -
hydroxyethoxy)undecanoic a c i d (XX) was e s s e n t i a l l y c a r r i e d out 
as descr ibed e a r l i e r using the same q u a n t i t y of hydroxy e t h e r 
and r e a g e n t s to y i e l d a dark v i s c o u s reddish o i l . P u r i f i c a t i o n 
by column chromatography over s i l i c a gel gave a v iscous o i l 
(XXIl ) which r e s i s t e d all a t tempts to c r y s t a l l i z a t i o n , (Pound: 
C, 6 5 , 1 0 ; H, 1 0 , 1 4 , C^^H^gO^ r e q u i r e s C, 6 5 . 0 8 ; H, 1 0 , 1 4 % ) ; 
i , r . ( n e a t ) 1715 ( C=0) , 1 1 1 2 , 1050 ( C - 0 - ) cm""^. 
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( B ) Boron t r l f l u o r l d e c a t a l y s e d r e a c t i o n s of methyl iQ, l l ~ 
epoxyundecanoate. 
P r e p a r a t i o n of Methyl lO-undecenoate, 
lO-undecenolc a c i d (lO g ) was e s t e r i f i e d with methanolic 
sulphur ic a c i d s o l u t i o n (2 .5%; 60 ml) by r e f l u x i n g f o r 1 h r . 
A f t e r the usual work up evaporat ion of e t h e r y i e l d e d methyl 
10-undecenoate as a c o l o r l e s s o i l ( 9 . 1 g ) . 
P r e p a r a t i o n of Methyl 10 , l i~epoxyundecanoate ( X X I I l ) . 
Methyl undecenoate ( 9 , 1 g ; 0 . 0 4 6 mole) was epoxidized 
with 105.-9 ml ( 0 , 4 6 mole) of perbenzoic a c i d s o l u t i o n a t 5 ° . 
The s o l v e n t was removed under reduced p r e s s u r e and the r e s i d u e 
taken up with e t h e r . The e t h e r e x t r a c t was washed with sodium 
bicarbonate s o l u t i o n {4%) and then with w a t e r . Evaporat ion of 
dr ied e t h e r e a l s o l u t i o n y i e l d e d a c o l o r l e s s o i l ( 8 , 1 g ) , TLC 
70 
as well as p i c r i c a c i d TLC of the o i l showed almost complete 
conversion of u n s a t u r a t e d a c i d e s t e r t o methyl 10 , l l - e p o x y -
undecaaoate ( X X I I I ) (Found: C, 6 7 , 2 6 ; H, 1 0 , 3 4 , Calcd, f o r 
C^gHggOg: C, 6 7 , 2 5 ; H, 10 ,35%) ; i , r , ( n e a t ) 1740 ( e s t e r c a r b o n y l ) 
830 (epoxy) cm"^. (Epoxy oxygen found 7 , 3 8 , Calcd , 7 , 4 8 % ) . 
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React ion of Methyl 10« ll-epoxyundeceuioate ( X X I I I ) with Boron 
T r l f l u o r i d e e t h e r a t e ^ ^ . 
Methyl epoxynndecanoate ( X X I I I ) ( l gm; 4 m, mole) was 
r e f l u x e d f o r 3 hrs in anhydrous, dioxan ( 7 4 ml) with boron t r l -
f l u o r i d e e t h e r a t e ( 0 . 7 m l ) . The product e x t r a c t e d with e t h e r 
a f t e r d i l u t i o n with water,-„and dr ied y i e l d e d an o i l y substance 
( 0 . 8 g ) . D i r e c t t . l . c , showed two d i s t i n c t s p o t s . 
Separa t ion procedure . 
The o i l y product ( 0 . 8 g ) was chromatographed on s i l i c a 
gel G ( 2 0 g) and the e l u t i o n was c a r r i e d out with p e t . e t h e r 
c o n t a i n i n g i n c r e a s i n g amounts of e t h e r . E luted m a t e r i a l was 
monitored by t . l . c . using p e t , o t h e r - e t h e r as s o l v e n t . E l u t i o n 
with p e t . e t h e r - e t h e r ( 8 8 : 1 2 ; V/V) y i e l d e d methyl 1 1 , 1 1 -
ethylenedioxyundecanoate (XXIV) as a v i s c o u s l i q u i d ( 0 . 6 1 g ) . 
I t r e s i s t e d a l l a t tempts to c r y s t a l l i z a t i o n . (Pound C, 6 5 . 0 7 ; 
H, 1 0 . 1 4 . C^^HggO^ r e q u i r e s C, 6 5 . 0 8 ; H, 10 .14%) ; i . r . ( n e a t ) 
1740 ( e s t e r c a r b o n y l ) , 1110 , 1040 , 1 2 2 5 , 1255 ( G - 0 - ) cm~^. 
F r a c t i o n s c o l l e c t e d by e l u t i o n with p e t . e t h e r - e t h e r mixture 
( 6 5 : 3 5 ; V / v ) gave a s o l i d which was c r y s t a l l i z e d in benzene t o 
give shining c r y s t a l s of methyl 10 , l l -dlhydroxyundecanoate 
(XXVI), m.p. and m.m.p. 45-46® ( l i t . ® ® m.p. 4 6 . 5 - 4 7 ° ) , (Found: 
C, 6 2 . 0 3 ; H, 1 0 . 4 2 . Calcd . f o r 6 2 . 0 4 ; H, 10 .41%) ; 
i . r . (OHClg) 3440 (OH), 1740 ( e s t e r c a r b o n y l ) cm - 1 
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Hydrolysig of product (XXIV) with methanollc KOH. 
The product (XXIV) ( 0 , 4 g ) was r e f l u x e d on water bath 
f o r h a l f an hour with 8% methanolic potassium hydroxide (4 m l ) . 
The r e a c t i o n mixture was cooled t o 0®C and a c i d i f i e d by a d d i t i o n 
drop by drop of c o l d d i l , h y d r o c h l o r i c a c i d . The s o l i d 
product ( 0 , 2 g ) was f i l t e r e d , washed and d r i e d . I t was c r y s t a l -
l i z e d i n p e t . e t h e r t o y i e l d t , l . c . pure 1 1 , 1 1 - e t h y l e n e d i o x y -
undecanoic a c i d (XXV) m.p. 6 6 - 6 8 ° . (Found: C, 6 3 , 8 6 ; H, 9 , 9 1 , 
^13^24^4 6 3 , 9 0 ; H, 9 , 9 0 % ) ; i . r , ( O r ) 3140 , ITIO 
(COOH) cm"^. 
P r e p a r a t i o n of Methyl 10 . 11-dihydroxyundecanoate (XXVl). 
Undecenoic a c i d ( 2 g ) was taken up in formic a c i d (6 ml) 
and was ox idized with hydrogen peroxide ( l , 4 g ; 30%) a t 2 5 ° , 
The temperature was n o t allowed to exceed beyond 40°C throughout 
the r e a c t i o n time ( 4 h r s ) . The r e a c t i o n mixture was poured i n t o 
72 cold water and worked up according t o the procedure of . . Swem , 
The crude h y d r o x y l a t i o n product ( 1 , 5 g ) when c r y s t a l l i z e d in 
acetone y i e l d e d pure 10, l l -dihydroxyundecanoic a c i d (3CXVII), 
.0 ^ ^ 72 m , p . 8 6 - 8 6 ( l i t , " m.p. 8 5 - 8 6 ) . 
The above dihydroxy a c i d was d i s s o l v e d in absolute methanol 
and treated with diazomethane. The usual work up a f f o r d e d a s o l i d 
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which was c r y s t a l l i z e d in benzene t o g ive shining c r y s t a l s of 
methyl 10 , 11-dihydroxyundecanoate (XXVl) , m.p. 45-46® ( l i t . ® ® 
m.p. 4 6 . 5 - 4 7 ® ) . 
fl et 
Dimethyl Sulfoxide oxidation of methyl 10, ll-epoxyundecanoate 
( X X I I I ) . 
A s o l u t i o n of methyl 10 , 11-epoxyundecanoate ( 2 . 8 g ) and 
boron t r l f l u o r i d e e t h e r a t e ( 2 drops) in p r e d r i e d dimethyl sulfoxide 
( l 2 ml) was heated on a water bath f o r 22 h r s . Additional p o r t i o n 
( l drop) of the c a t a l y s t was added a t the end of 15th h r . The 
r e a c t i o n mixture was poured i n t o i c e - c o l d water and e x t r a c t e d 
with chloroform. Evaporation of dr ied e x t r a c t y i e l d e d a semi-
s o l i d ( 2 . 3 4 g) which was p u r i f i e d by column chromatography over 
s i l i c a gel ( 4 0 g ) using p e t . e t h e r - e t h e r ( 1 0 0 : 2 0 ; V/V) t o g i v e 
a s o l i d compound. C r y s t a l l i z a t i o n with p e t , e t h e r - e t h e r ( i s l ) 
y i e l d e d t . l , c , pure methyl 10 k e t o - l l - h y d r o x y u n d e c a n o a t e (XXX), 
m.p. 3 8 - 3 9 ° . (Pound: C, 6 2 . 5 9 ; H, 9 . 6 3 . r e q u i r e s : 
C, 6 2 . 5 8 ; H, 9 . 6 3 % ) ; i . r . (CHClg) 3440 (OH), 1720 ( f r e e 0 = 0 ) , 
1740 ( e s t e r carbonyl ) cm"^. 
2 , 4 - Q l n l t r o p h e n y l Osazone. 
The keto l e s t e r (XXX) ( 5 0 rag) was added to a s o l u t i o n of 
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2 ,4 - -dini t rophenyl hydrazine ( O . l g in 4 ml methanol and one 
drop of s u l p h u r i c a c i d ) . The usual work up r e s u l t e d a product 
which on c r y s t a l l i z a t i o n with ethanol f i n a l l y y i e l d e d yel low 
c r y s t a l s of 2 , 4 - d i n i t r o p h e n y l hydrazone, m.p, 1 1 0 ° , (Found: 
C, 5 6 . 6 5 ; H, 6 . 3 5 ; N, 1 3 . 6 3 . C^gH^gN^O^ r e q u i r e s C, 5 6 . 6 7 ; 
H, 6 . 3 9 ; N, 13.65%).^ 
C h a r a c t e r i z a t i o n of product (XSX) bv degradat ion with l e a d 
t e t r a a c e t a t e . 
Lead t e t r a a c e t a t e used in the c l e a v a g e of - k e t o l 
e s t e r was prepared by allowing dry l e a d ( 2 2 g) to r e a c t with 
a c e t i c anhydride ( l 2 . 5 ml) and a c e t i c €U3id ( 1 8 . 2 ml) according 
89 . / to the s tandard procedure . The degradat ion of o< - k e t o l e s t e r 
(XXX) was c a r r i e d out according t o B a e r ' s procedure^® as follows; 
A s o l u t i o n of methyl l l - h y d r o x y - 1 3 - k e t o u n d e c a n o a t e (XXX) 
( i g ) , m.p. 38-39®, in 10% a c e t i c a c i d ( 3 0 ml) was t r e a t e d with 
powdered l e a d t e t r a a c e t a t e ( 3 . 2 g ) . The mixture g r a d u a l l y 
turned black on shaking f o r about 30 minutes . A f t e r the removal 
of e x c e s s of l e a d and a c e t i c a c i d , the c o n c e n t r a t e on c o o l i n g 
gave a s e m i - s o l i d substance which was hydrolysed by aqueous 
NaOH and f i l t e r e d , washed and d r i e d . This on c r y s t a l l i z a t i o n 
from acetone afforded s e b a c i c a c i d (XXIX) , m.p. and m.m.p, 134® 
( l i t . ^ ^ 1 3 4 ® ) . Co-chromatography with a pure specimen of 
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s e b a c i c a c i d showed only one peak. (Pounds C, 5 9 , 3 7 ; H, 8 , 9 7 , 
C a l c d . f o r C ^ q H ^ q O ^ C, 5 9 . 3 8 ; H, 8 , 9 7 % ) , 
'Z A 
Perlodate-permanganate o x i d a t i o n of lO-undecenoic a c i d (XV), 
The undecenoic a c i d ( 0 , 5 g ) d i s s o l v e d in t e r t i a r y butanol 
(lOO ml) was added to oxidant s o l u t i o n ( l 2 0 ml) prepared by 
d i s s o l v i n g sodium p e r i o d a t e ( 1 , 7 6 9 g ) and potassium permanganate 
( 0 , 0 2 g ) in water (400 m l ) . To the mixture was then added 25 ml 
potassium carbonate ( 2 7 0 mg) and, butanol (lOO m l ) . The c o n t e n t s 
were s t i r r e d f o r 3 hrs a t 6 5 ° . Butanol was evaporated on a 
w a t e r bath under n i t r o g e n . The c o n t e n t s were h e a t e d with few 
p e l l e t s of c a u s t i c potash . The s a p o n i f i e d product was a c i d i f i e d 
with sulphuric a c i d (lO^) t o y i e l d a s o l i d product which was 
f i l t e r e d , washed, dr ied and c r y s t a l l i z e d in acetone t o g ive 
s e b a c i c a c i d (XXIX) m.p, 1 3 4 ° (m.p. undepressed with admixture 
with the sample obtained from l e a d t e t r a a c e t a t e c l e a v a g e ) . 
(C) S tudies on The React ion of Hydrogen bromide in A c e t i c 
anhydride with 1 0 . l l -d ihydroxyundecanoic a c i d . 
React ion of HBr and Ac^O on 10 , l l -d ihydroxyundecanoic a c i d (XXVIl) , 
The dihydroxy a c i d (lO g , prepared as d e s c r i b e d e a r l i e r ) 
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d i s s o l v e d in a c e t i c anhydride ( l 6 0 ml) was r e a c t e d with 48% 
hydrogen bromide (53 g) added dropwise. The temperature was 
maintained helow 40® by c o o l i n g with i c e water . The c o n t e n t s 
were then heated for 2 hrs a t ( 8 0 - 8 8 ® ) . The product when worked 
up following the procedure of Myer y i e l d e d a syrupy l i q u i d 
( 1 1 . 6 g ) . 
S e p a r a t i o n procedure of bromoacetoxy ( X I X l ) and d i a c e t o x y 
undecanoic (XXXIl ) a c i d s . 
The l i q u i d product ( l l . 6 g ) was chromatographed over a 
column of s i l i c a g e l . TLC monitored e l u t i o n with a mixture of 
p e t . e t h e r - e t h e r ( 1 0 0 : 15 ; V/V) gave bromoacetoxy a c i d (XXXI) 
in the form of l i g h t brown l i q u i d ( 2 . 8 g ) . I t gave p o s i t i v e 
t e s t f o r bromine and r e s i s t e d a c e t y l a t i o n . (Pound: C, 4 8 . 1 ; 
H, 7 . 1 . C^gHggO^Br r e q u i r e s G, 4 8 . 2 ; H, 7 . 1 % ) ; i . r . ( n e a t ) 
1740 ( a c e t a t e c a r b o n y l ) , 1235 ( - 0 - C - ) . 
E l u t i o n with p e t . e t h e r - e t h e r ( 1 0 0 : 1 8 ; V/V) gave d i a c e -
toxyundecanoic a c i d (XXXII) as a c o l o r l e s s o i l ( 7 . 4 g ) . I t 
showed a n e g a t i v e t e s t f o r halogen. I t r e s i s t e d at tempts t o 
a c e t y l a t i o n and o x i d a t i o n by Jones r e a g e n t . (Found: C, 5 9 . 4 ; 
H, 8 . 6 . Calcd. ^or C^gHggOg C, 5 9 . 6 ; H, 8 . 6 % ) ; i . r . ( n e a t ) 
1740 ( a c e t a t e c a r b o n y l ) , 1710 (COOH), 1235 ( - 0 - C - ) cm~^. 
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Attempted d e - a c e t y l a t i o n of bromoacetoxy midecanoic a c i d (XXXI) 
by methanolic jCOH. 
The bromoacetoxyundecanoic a c i d (XXXI) ( 0 . 2 5 g) was 
r e f l u x e d f o r 2 h r s with 10% methanolic potassium hydroxide 
(lO mole)» The s o l v e n t was removed under reduced pressure and 
the res idue c o o l e d , d i l u t e d with water and a c i d i f i e d with d i l , 
h y d r o c h l o r i c a c i d . The r e s u l t a n t s o l i d product was f i l t e r e d 
and dr ied . C r y s t a l l i z a t i o n with 2 : 1 mixture of p e t . e t h e r -
e t h e r gave lO-hydroxy-l l -methoxyundecanolc a c i d ( X X X I I l ) , m.p. 
5 8 - 5 9 ° ( y i e l d 0 . 1 6 g ) . This compound did not respond to halogen 
t e s t and could be a c e t y l a t e d. (Found: C, 6 2 . 0 5 ; H, 1 0 . 4 2 . 
^12®24®4 6 2 . 0 4 ; H, 10 .41%) ; i . r . (KBr) 3490 (OH), 
1105 (-OCHg) cm"^. 
Aqueous a l k a l i n e h y d r o l y s i s of Bromoacetoxyundecanoic a c i d (XXXl ) . 
Bromoacetoxyujidecanoic a c i d (XXXl) ( 0 . 2 5 g ) was hydrolyzed 
by r e f l u x i n g f o r one hour with aqueous sodium hydroxide ( 2 . 5 ml; 
0 . 5 N ) . The r e a c t i o n mixture was c o o l e d and a c i d i f i e d by d i l . 
h y d r o c h l o r i c a c i d to y i e l d a s o l i d which was f i l t e r e d , dr ied 
and c r y s t a l l i z e d in acetone to give 1 0 , 11-dihydroxyundecanoic 
a c i d (XXVII) m.p. and m.m.p. 86 -87®. This could be a c e t y l a t e d 
bwt gave a n e g a t i v e t e s t f o r halogen. Co-chromatography with 
- 129 -
the a u t h e n t i c dihydroxyundecanoic a c i d gave a s i n g l e s p o t , 
Biazometbane treatment gave the dihydroxy a c i d e s t e r (XXVI) 
m.p. and m.m.p, 4 5 - 4 6 ° . 
p^eduction of Bromoacetoyyundecanoic a c i d (XXXI) . 
lO-Acetoxy-l l -bromoundecanoic a c i d (XSXl) ( l g ) d i s s o l v e d 
in acetone (5 ml ) , was reduced with zinc dust ( i . l g) by r e f l u x -
ing f o r 16 hrs with o c c a s i o n a l s t i r r i n g . The c o n t e n t s were 
f i l t e r e d and the f i l t r a t e a c i d i f i e d with d i l . h y d r o c h l o r i c a c i d 
and e x t r a c t e d twice with e t h e r . The combined e t h e r e x t r a c t s 
were washed and d r i e d . Evaporation of the s o l v e n t gave a c o l o r -
l e s s o i l which on c r y s t a l l i z a t i o n with n-hexane a t - 1 8 ° y i e l d e d 
shining l e a f l e t s of 10-undecenoic a c i d (XV), m.p. and m.ro.p. 
2 4 ° ( l i t . ^ ^ 2 4 - 2 4 . 5 ° ) . Hydroxylat ion with perfomic a c i d as 
72 
d e s c r i b e d e a r l i e r afforded 1 0 , l i - d i h y d r o x y u n d e c a n o i c a c i d m.p. 
and m.m.p. 8 6 - 8 7 ° . 
Conversion of Bromoacetoxyundecanoic a c i d (XXXl) to iQ-hydroxy-' ' " " Q'S" 1 . r - I* 
undecanoic a c i d (XVI) . 
A s o l u t i o n of bromoacetoxy a c i d (XXXl) ( 0 . 6 g ) in methanol 
( 8 0 ml) c o n t a i n i n g c o n c e n t r a t e d s u l p h u r i c a c i d ( 2 . 1 ml) , was 
r e f l u x e d f o r 10 hours . Most of the methanol was removed under 
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reduced p r e s s u r e and the c o n c e n t r a t e was then d i l u t e d with w a t e r , 
e x t r a c t e d with e t h e r and washed. The r e s i d u e obtained by e v a -
p o r a t i o n was d i s s o l v e d in ethanol ( 2 0 ml) containing Adams platinum 
oxide c a t a l y s t ( 0 , 6 g ) and shaken with hydrogen, under s l i g h t 
pressure f o r 4 days. The c a t a l y s t was then removed by f i l t r a t i o n 
and the f i l t r a t e was d i l u t e d . w i t h aqueous sodium hydroxide (iO ml; 
10^) and r e f l u x e d f o r 1 hour. This h y d r o l y s a t e was a c i d i f i e d 
and e x t r a c t e d with e t h e r . C r y s t a l l i z a t i o n of the product with 
p e t . e t h e r - e t h e r ( l : l ) y i e l d e d pure lO-hydroxyundecanoic a c i d 
(3CVI), m,p. and m,m,p, 49*^, 
Alkaline h y d r o l y s i s of diacetoxyundecanoic a c i d ( X X X I l ) . 
Diacetoxyundecanoic a c i d (XXXIl ) ( l g ) was hydrolysed 
by r e f l u x i n g f o r one hour with aqueous sodium hydroxide ( 2 0 ml; 
0 , 5 N ) , A f t e r the usual work up the p r o d u c t e on c r y s t a l l i z a t i o n 
from acetone a f f o r d e d 10 ,11 -dihydroxyundecaaoic a c i d (XXVIl) 
m,p, and m,m,p, 8 5 - 8 6 ° , This dihydroxy a c i d on a c e t y l a t i o n 
r e g e n e r a t e d the o r i g i n a l 1 0 , 1 1 - d i a c e t o x y u n d e c a n o i c a c i d ( X X X I I ) , 
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